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PREFACE. 

In his introductory paper Prof. Thompson has mentioned some of the 
difficulties with which this department has had to contend for the past 
two years, the principal of which were a vast increase in the amount of 
work necessary to be done and an embarrassing lack of funds for the 
successful and satisfactory prosecution of the work. In December, 
1888, Prof. Thompson, on account of continued bad health, was com~ 
pelled to resign as State Geologist, and the writer was appointed by Gov­
ernor Gray to fill the vacancy. Since that time I have been wholly with­
out means to employ assistance of any kind, and have been compelled to 
pay all the necessary office and traveling expenses out of my own pocket; 
and at the time that this report goes to press there are no funds in the 
State Treasury upon which I can draw for supplies of any kind. 
The report, as Prof. Thompson states, has been greatly delayed by 
causes over which the State Geologist had no control whatever. It was 
ready for the printer about the time that the General Assembly convened, 
but the great amount of printing required by the legislative committees 
kept the printers continually employed, so that the work for this depart­
ment was necessarily laid aside. The printing of the Acts of the General 
Assembly then followed, after which the reports of the other departments 
of State, previously begun, had to be completed, all of which tended to 
delay the completion of this volume. . 
Since December 1, 1888, I have had no assistance, eitherin the office or 
out of it, and my duties have been most laborious and varied. The su­
pervision of the Museum, correspondence and other office work, occa­
sional field work and details of every kind, in fact, every duty pertaining 
to the Department I have been compelled to perform myself, for the rea­
son that there were no means to employ assistance. Much of my time, 
therefore, has been devoted to work that should have been performed by 
an office boy, or other assistant., and much important work that only the 
State Geologist can do has, in consequence, been neglected. 
Accompanying this report is a map showing the various natural gas 
areas of the State. Very nearly one-seventh of the State produces 
natural gas in paying quantities, and the outlines of the areas, as shown 
by the map, mark 'the limits of the various fields whereigas is found in 
paying quantities at the present time. Future developments may en­
large these fields, or disclose others in other parts of the State. 
The report upon natural gas contains statistical and other facts pertain­
ing to the various industries throughout the gas field, up to NoveJll.\ler, 
~:jDQJ:.OQ-'f. 
• 
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1888. Since that time developments in the gas areas have been very 
rapid. New wells are brought in at the rate of one a day, and capital 
is being invested at the rate of near half a million dollars pe.r month. 
In his reports, of which this is the second, Professor Thompson has 
mainly endeavored to present the practical side of science. The stone, 
coal, clay, sand, gas and petroleum-substances of commercial value­
have received the most attention. The aim has been to advertise the 
immense mineral wealth of the State to the fullest extent, rather than 
to collect facts of a purely technical or scientific nature. 
Letters from ev~uy portion of the Union, and, in met, from nearly 
every country in Europe, are continually pouring into this office, contain­
ing inquiries pertaining to our coal, stone, kaolin and other clays; our 
gas, petroleum and other substances, and, as a rule, these letters are from 
persons who are seeking locations for the investment of capital in manu­
mcturing, mining or quarrying industries. Many letters are received 
from persons who desire to purchase material for the erection of build· 
ings, or who are seeking clays to be used in the arts, or for other minerals 
known or supposed to be found in this State. 
Many of the inquiries concerning the stone, or other resources of the State, 
require long, carefully written replies. The information sought is often 
very important, and yet so general in its nature that it can not be obtained 
in anyone geological report of the State. And even when the desired in­
formation may be found in some particular report, the chances are that 
th'e volume can not be supplied from this otfice, for at this time the entire 
stock of Reports is exhausted, except a limited number of the fifteenth. 
To get all the information frequently required, one would have to consult 
the.entire set of Indiana Geological Reports (which is very difficult to ob. 
tain), as the State so fur has been surveyed by counties in detail, without 
reference to formations. No one of our reports is devoted wholly to the coal 
measures, or coal-bearing counties. Neither does anyone of them,treat ex­
clusively of the stone deposits, so that anyone interested either in stone 
or coal, or any other of the rich mineral deposits of the State, must con­
sult the entire set of Reports to get all the facts that have been published 
concerning the particular subject he is interested in. 
A comprehensive report upon the building li'tones of this State is greatly . 
. needed. This should be embraced in a single volume of convenient size, 

and should include all the facts of interest pertaining to the various kinds 

. of stone found throughout the State. A single report would then supply 

all the facts that are now contained in the entire set 
So, too, with the coal and other mineral deposits of the State. The 
whole subject sh061d be embraced in a single volume, carefully prepared; 
and those who are interested in any particular subject could then secure 
the facts they desire without having to procure an entire set of Reports, 
at great expense, and then laboriously examine them all to get the desired 
iuwrma.tkiD. S, S, GOBB¥. 
INTRODUCTORY. 
In presenting to the people of Indiana the Sixteenth Report of the De­
partment of Geology and Natural History, it is necessary to say that the 
field work for the period considered has been very greatly retarded by cir­
cumstances over which the State Geologist has had no control. The mu­
seum had to be transported to its rooms in the State House, and all the 
specimens of the vast collection had to be re-labeled, re-arranged and re-set 
in the new cases. This involved an amount of work not to be estimated 
by those un.mmiliar with the tedious and difficult nature of the undertak­
ing. Some two hundred thousand articles have been handled four or five 
times during the process, to say nothing of the labor of comparing and 
identifying the organic remains that had not been studied previously, or 
whose labels had been lost in moving or that needed revision. Hitherto 
the museum had been kept in rooms quite inadequate to its needs, which 
had prevented the Department from making a proper study and classifica­
tion of the fOfilsils. Both Professor Cox and Professor Collett had labored 
under exceedingly discouraging circumstances, and the amount and value 
of their work is marvelous when we consider the limitations and restric­
tions to which they were subjected. Indeed it is one of the greatest 
pleasures of making this report that I can bear testimony to the energy, 
efficiency and enlightened spirit of the distinguished scholars who have 
preceded me in this office in which, all along, have existed those hampering 
and worrying needs which now render effective work almost impossible. 
To think of carrying on a study and report of the great mineral interests 
of Indiana, caring for her Museum and advancing the scientific study of 
her Geology and Natural History on a basis of five thousand dollars a 
year, all told, is absurd. To-day Indiana is among the foremost States in 
the Union as regards mineral wealth. A proper 'knowledge of this, dis­
seminated throughout the reading world, would give a mighty impulse to 
the industries, the trade and the commerce of the State. It has been the 
effort of the Department to make the most of every opportunity to give 
the public early notice of every discovery of any importance touching 
Mines, Minerals, Natural History or Geology, and to this end the princi­
pal newspapers of Indianapolis have been furnished, from time to time, 
with such statements in connection with the work in the field as were 
thought to embody facts of general interest to the people. 
12 RaPOBT OP STATE GEOLOGIST. " 
During the two years which have passed since the last report was 
issued from this office the number of letters of inquiry received from all 
over the world has been very large and constantly increasing. Most of 
these letters have been from persons desiring information regarding the 
material wealth of the State or touching the advisability of locating min­
ing, quarrying or manufacturing establishments within our borders. 
Many inquiries, however, have been of a purely scientific nature, whilst 
others have been upon subjects connected with the waters of our many 
and valuable mineral wells and springs. A very large number of the 
letters received from citizens of the State have been connected with agri­
culture, soils and fertilizers. The want of a proper laboratory for chem­
ical analyses and other practical scientific tests and assays, is constantly 
felt, and the State should furnish this to the Department at once. It 
has been impessible to analyze the ias discovered in the rocks of Indiana, 
and thus a very imp~rtant work in connection with this report has been 
passed by. The citizens of our great State certainly should have a place 
prepared for them where they could be sure of obtainhtg the fullest ex­
planation of whatever is for the advancement of their. material welfare. 
There is a growing desire for progress, for enlightened methods and for 
the scientific application of knowledge, and this is notably true of our 
agricultural people, who are beginning to discover that wealth and hap­
piness depend largely on trained and alert minds. The time was when 
farmers were inclined to treat science as something impractical, and 
scientists as mere visionaries or "cranks;" but that has passed in a meas­
ure, as our excellent school system has prepared the way for a better 
view. Many of our farmers are thoughtful, reading men, anxious to 
learn and ~ous in the pursuit of the culture best suited to their sur­
roundings and mode of life. At least seven-tenths of the persons in In· 
diana making inquiry for our reports are mmers, while a larger part of 
the remainder are educators or students in our schools. I have found 
that the science of geology (in connection with botany and kindred 
biological studies) is occupying a great deal of space in our educational 
field, with the result of stimulating practical experiment and careful in· 
vestigation along many lines of thought. 
The notion that the chief end of geological study is to collect fossils 
and classify them should be driven from the mind of every student. 
Paleontology has its "place of practical utility as a sign language by which 
the rocks impart their secrets to us, and through which we may reach the 
significance of things otherwise meaningless; but, upon the whole, the 
discovery of a ledge of good building stone is more to be prized than a 
mine of crinoids or a hil1 full of trilobites, pentramites and the rest. 
The discovery of the potato was of more value to mankind than all the 
works of Darwin, Huxley, Tyndall and Agassiz combined. Nor is this 
belittling these great men. It simply means that though one should 
tN~RO:t)UOTORi'. 
make plain as day the origin of life it would be as nothing compared with 
a discovery of cheaper food for the poor and shorter hours of labor for the 
toilers. Abstract study is for the man and woman of leis'lre; the con· 
crete is for the busy, earnest worker. The greatest good to the greatest 
number is a maxim which would force the report of a State Geologist into 
a practical channel; still the larger part of the literature qf even popular 
science must deal with the technical rather than with the untechnical, 
and we must depend upon the intelligence of the people to enforce a 
system of education which shall set the popular thought on a level 
with enlightened investigation. It is by such means that civilization is 
broadened and bettered year by year. Steam is mere vapor, viewed by 
itself, but in an engine it is the master of the age. Science, seen in 
books, is a dry and unpopular literature, but seen in the electrical mao 
chines, in the steam-ships, in the mills, the factories and the Ihines, it is 
the very vital center of the progressive civilization of the nineteenth 
century. Many, perhaps the 'greater number, of our most useful in· 
ventions have been discovered by persons unlearned in the sciences, but 
in almost every case science has perfected what untaught genius has 
sketched in the rough. The popular mind has begun to grasp the correla­
tions of theory and practice. and it is becoming easier, day by day, to 
make headway against the prejudice of ignorance. Still there are people 
in Indiana who trust to "water-witches" to locate wells, and there are 
others who turn from the man of science to the man who waves a divin­
ing rod when opinion is wanted upon the subject of natural gas. Strangely 
el!0ugh, even the most intelligent people, especially when pressed by the 
excitement of pending or prospective discovery, will give no heed what­
ever to the teachings of met, but will turn and follow blindly 'the sug­
gestions of chance. Evidence of this has not been wanting in the course 
of the exploratiom, for natural gas. The State Geologist, the moment 
that a gas reservoir had been pierced in Indiana, began a rapid survey of 
the field with a view to establishing its probable outlines, thinking by 
this means to save the citizens of the State many thousands of dollars. 
In a short time the department was in possession of mets sufficient to make 
it reasonably certain that the gas area had a definite limit outside of which 
it would be useless to expend money in boring; but the "experienced 
well-borers" were listened to in preference to the State Geologist, with the 
consequence of empty pockets and dry holes. There can be no doubt that 
several hundred thousand dollars have already been foolishly spent in sink­
ing wells outside the gas limit in this State, and still the boring goes on. 
This indiscriminate work, however, has had its value to the State in that 
it has furnished this department with a knowledge of our rock formations 
which will be of great importance in the near future, and which could 
not have been obtained in any other way. Furthermore, the popular ex­
citement touching natural gas discoveries has stimulated study and re-
I 
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search among our citizens, so that I dare say the people of Indiana have 
to-day a better practical notion of what geology really is than, hawe the 
people of any other State in this Union. It is to be hoped that this 
knowledge will have a wholesome effect in the direction of urging wise 
and liberal legislation for the dissemination of science. 
By far the larger part of the field work of the Department since the is­
suing of the last report has been devoted to the gas field and to a study 
of the borings therein. Professor Gorby has had charge of this work 
over the principal area, and his labors, though greatly interrupted and 
hindered On account of the necessity of IQoking after the removing and 
re-arranging the Museum, have been very thorough and satisfactory, em­
bracing every detail with most interesting results. Necessarily his written 
report has been curtailed and condensed, as the time which should have 
been given to it had to be taken up with arduous work in the Museum; 
but it will be found of practical interest and value to the people, while at 
the same time it embodies a sketch of all that is known regarding the na­
tUre and origin of natural gas with a clear 8tate~ent of the scientific 
theories connected therewith. It has been the policy of this Department 
to give to the ASiistant Geologi!!ts a free field and a full expression of 
their views. If the State Geologist, in his own judgment, would modify 
any of the theories advanced by his able assistants, he does not feel like 
making these modifications a point of controversy. At best theory is a 
matter of personal conclusion from an individual point of view, and must 
be tested by the accompanying facts. The opportunities of the assistants 
in the field have been ample, and the fact!! they have gathered have-been 
ably presented. Their opinions are worthy of the very highest considera­
tion, and their statements should be taken as authoritative so far a,s they 
go. Professor Gorby is an expert paleontologist, and his labor in the 
Museum has been invaluable. He has had to handle every specimen in 
the cabinets, identify every species of the organic remains, label and 
classi(y each and arrange all in the cases in due order, while at the same 
time he has prepared a catalogue of the entire collection. This work has 
progressed rapidly and is thorough so far as it has gone. Much remains 
to do, however, before the Museum can be said to be fully arranged. A 
careful revision of the order and the labeling will be necessary, and all 
the coal-measure plant-fossils are yet to be classified and labeled. Pro­
fessor Gorby has been assisted in the Museum by Mr. Callis, whose work 
has been the cleaning and placing of fossils. 
In the field Mr. W. H. Thompson has had charge of most of the geo­
logical work in the western division, of which a preliminary partial report 
is herewith submitted; he has also had charge of the natural gas studieS 
from Frankfort westward. When the survey of the western division 
shall be completed the report must be one of great interest to the people. 
The sketch now published is necessarily incomplete in most respects, but 
INTRODUCTORY. ]5 
in it will be found many features of value, especially the notes oil the 
botany and the ornithology of the Kankakee Valley. It is expected that 
these notes are the merest beginning of a full report' of the flora and 
fauna of that interesting region. Mr. Thompson is doing his work in 
connection with the Chief of the department, and it will require at least 
two more years to complete it, probably more. 
The survey of Allen County, and that of Dekalb County, will be 
compreh.msive and adequate. Professor Dryer has shown great energy 
and thoroughness, and his reports are excellent, especially in the clear­
ness and conciseness of their descriptions. It is by the. localization of 
scientific studies and by the description of the simplest features that the 
objects of science are differentiated for the popular understanding. 
There was a time when the public school system had a host of opponents 
among the people, but it would be a very small group of Iadiana's citi­
zens who would openly attack that system to-day. So it is with opposi­
tion to the work of this Department; at first it had many bitter enemies 
who argued that the pittance allowed by law for its maintenance was 
monei' thrown away; but to-day all the enlightened intelligence of the 
State is supporting it. It is clearly seen that although no startling re­
sults have been reached by our investigations, we have been able to dis­
seminate gradually a .vast amount of useful information which has 
stimulated the development of the State's material resources and at­
tracted the attention of capital and manufacture in every part of the 
world. The Department has received many hundreds of letters from 
abroad, from England, Germany, Austria, France, Italy, Russia, 
and Sweden, not to mention tbe smaller European States, ask­
ing for information upon a ~ultitude of subjects connected with min­
ing, agriculture and 'the investment of money in enterprises within our 
State. These letters have all been answered at length and with careful­
ness of detail. The coal, the building stones, natural gas, limestone for 
making lime and cement, and our various deposits of fire clay, kaolin 
and potter's clay, our iron ores, our beds of pyrites, glass sand, grit stone, 
marls and chalk beds, as well as our incomparable fossil deposits (sought 
for cahinet purposes), have attracted very wide attention, and a tremen­
dous impulse hal! been given to the development of our resources within 
the past two years. In all the gas area, many of the fortunately located 
towns have leaped from obscurity to importance, from mere rural villages 
to manufacturing centers of considerable proportions. Kokomo, Marion, 
Anderson, Muncie, Noblesville, and many other prosperous towns have 
shown. a wonderful growth in population and wealth. Indianapolis has 
experienced a revolution in the matter of fuel, and the future alone can 
tell what prosperity is to result to her people, and to what proportions she 
is to grow as the greatest inland city in the United States. Along with 
this material growth educational growth must gO apace if.we shall reap 
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the full benefit of our civilization, for we certainly have reached that age 
of the world in which it is more necessary than ever before to keep the 
equilibrium between the public power and the public conscience. En­
lightenment in aristocratic countries flows downward from the heights of 
society; in our country it must well upward from the great plain of the 
people; in other words, the commonwealth depends upon. popular liber­
ality, morality and wisdom. Give the people knowledge and they will 
take care of the material interests of the country. It is the duty of the 
State to maintain free fountains of information in order that while the 
body of commerce and trade is being developed to its fullest power, there 
may be no lack of a correlative growth and ptlrfection of the public mind, 
so that our people may avoid the conditions of the old world civilization, 
which makes necessary a division of the human race into two opposing 
and unsympathetic elements, the oppressors and the oppressed. This 
Department has not been controlled in the interest of mere abstract sci­
ence, its chief views has been the development of Indiana along all the 
lines of material prosperity. Every effort has been made to encourage 
inquiry, experiment, investigation and comparison in the light of the most 
recent methods of science, but at the same time the larger aim has been 
to enkindle a popular desire for enlightenment upon the practical appli­
cation (If science to the ordinary pursuits of life. Let me insert here an 
illustration which should make plain my meaning. The board of county 
commissioners of a certain county in Indiana found it necessary to erect Ii, 
public bridge over a considerable stream. The structure required expen­
sive stone abutments. With a view to economy the commissioners or­
dered these abutments to be built of a certaiJi rock outcropping hard by, 
and which could be quarried easily. The result was. that the abutments 
crumbled down within two or three years; and new ones had to be built 
at great expense. Now a little science just here would have been very 
valuable. The simplest test in the world would have shqwn the quality 
of the stone used with a great saving to the taxpayers of the county. 
This is but one of a thousand instances that might be cited. Popular 
enlightenment is the great fountain head of economy, thrift and happi­
ness. Ignorance is arrogance, and this means stupid waste of time, ener· 
gy and money in order to discover what would be obvious from the first 
to a trained intelligence. But what has all this to do with Geology and 
Natural History? some one may inquire. Well, Geology and Natural 
History cover a consideration of the entire field of native wealth in this 
State. What is agriculture? It is th~ culture of field plants for the use 
of' man, and Natural History is the history of these plants. What is 
soil ? ~n the language of Geology it is one of the rocks, therefore this 
Department studies soils. Whatever is mined from the earth is a subject 
of Geological inquiry. Whatever lives on or in the earth is treated of 
in Natural Hisrory. So it will be seen that the Legislature in creating the 
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Department of· Geology and Natural History gave to the people an office 
from which they should receive a broad flood of information. Have they 
received it? In answer let me point to the development of the coal fields 
of the State, to the incomparable building stones now going from Indiana 
to every city in the Ohio and Mississippi valleys, to the iron ores devel­
oped, to the clays manumctured into tiles, pottery and alum, and to the 
inestimable blessing of natural gas. All these, if not due to geological 
discovery in the first place, have at least had their value and extent m~de 
known to the whole world through the reports of this Department. Nor 
do the printed volumes contain the tenth part of the information imparted 
to the people. More than five thousand letters of' inquiry have been an­
swered by the Chief of Department and his assistants within the past two 
yea\,s. Aside from the letters coming to the office, the State Geologist 
has received at his hOllle an average of three letters a day, for a large 
part of each year, which have called for especial attention, ofttimes involv­
ing elaborate discussion of scientific subjects and the writing of long and 
painstaking answers to important inquiries. By such means the Depart­
ment has been able to do a very widespread and valuable work for the 
people. Perhaps the best results of these labors have not appeared in a 
form to be easily pointed out, but any close observer can not fail to note 
the recent rapid growth of knowledge in Indiana along the lines indicated 
by the creators of this office. A continuance of the work will be produc· 
tive of still greater good. 
The Museum is now open to the public and is a center of attraction to 
whieh swarms of visitors are drawn every day. The educating effect can 
scarcely be estimated. 
Students of our various institutions come to verifY, 'By the light of or­
ganic specimens, the teachings of the text-books; teachers come to make 
special investigations, while whole classes often come together to make 
the round of the cabinets. Of course a large number of visitors are at­
tracted by mere curiosity, but even these go away with a broader horizon 
of thought and with a quickened intelligence. . 
There is a great demand among the people for the reports of this De· 
partment, and nearly all the issues from the first to the fifteenth are ex­
hausted. It has been the purpose of the State Geologist to use great care 
in the distribution so as to have the books go into the hands of those who 
would make the very best use of them. Farmers, teachers, ministers, 
manufacturerS, miners, quarrymen, persons of enterprise, men of science, 
public officials interested in the material progress of their counties and 
districts, investigators. prospectors, indeed, all persons likely to assist the 
purposes for which the Department was created have been supplied with 
the reports, besides the regular quota furnished to the Auditor of eaoh. 
county in the State for judicious distribution. Copies have also been sent 
to the Geological Department of each State, and to that of each foreign 
18 REPORT OF STATE GEOLOGIST. 
. . 
government, as well as to a large number of associations and libraries all 
over the world. By such means has the work of this Department 
reached the attention 'of millions of inquiring minds, with the result of 
advertising the material wealth and advantages of the State in a way that 
could scarcely be commanded by any other method. There should be 
given the Department authority to print and distribute at discretion, 
within proper financial limits, intermediate reports upon special subjects 
whenever the public interests call for it. In the case of natural gas, if 
the State Geologist had been authorized to issue a pamphlet report the 
information it should have contained would have been of immense value 
to the people. As it was, the Department was compelled to rely upon 
the newspapers whose editors kindly offered space for communi0ations 
giving information to the public. Although a great number of readers 
could be reached in this way, the result was not what could have been ac­
complished by a connected and practical intermediate report printed in 
handy form and distributed free to persons interested in the development 
of gas wells. The saving to the people upon such a report would have 
been more than a hundred times its cost. 
The catalogue of the Museum will be found very important and useful 
to students who wish to consult the cabinet, and it is indispensable to 
the curator. It has been compiled without extra cost to the State, as its 
construction was a necessary part of the re-arrangement and perfect classi­
fication of the specimens. The coal-measure fossils are not all included. 
Indeed, very few of the plants of the carboniferous age will be found, 
because the large collection of these has not yet been classified and labeled, 
although it is temporarily arranged in cabinets and forms a most interest­
ing section of the Museum. 
The glossary of words and phrases accompanying this volume, and the 
compendium of the geology and mineralogy of the !:5tate reprinted from 
the fifteenth report are meant ror the use of unlearned people who, with· 
out them, would be unable to understand properly certain parts of this 
report. It must be kept constantly in mind that a work of this kind is 
for the people first, for the learned experts next. 1f every person in 
Indiana were a master of science there would be little need for a geolog­
ical report. You will find a few so-called scientists who would belittle 
the efforts to popularize scientific literature, but such men are fossjIs of 
the most ancient sort, without value to themselves or to mankind. Popu­
lar enlightenment is the only valuable enlightenment in a republic like 
ours. Educate the people· and you educate the State, you fertilize the 
law, you make legislation upon difficult questions easy for the law-making 
citizen. I do not entertain respect for the kind of science which requires 
to be locked away from the masses of the people, nor do I think it adds 
anything to the dignity of knowledge when it sets itself apart wrapped in 
a cloak of unnecessary jargon. In this report, wherever it has been 
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possible, the use of obscure phrases or technical terms has been avoided, 
and where this could not be done every effort has been used to make clear 
to the popular understanding the substance of what was under consider­
ation. 
The lack of a chemical laboratory has been felt seriously, especially in 
connection with a discussion of the problem of natural gas. Indeed, the 
department has been hampered and hindered on every side in this con­
nection. Professor Gorby's excellent report would have been very much 
assisted if it could have included a table of careful analyses of the gas, 
so that intelligent comparison could have been made; the want of these 
analyses, however, is not by any means the fault of any branch of the 
department, but is the necessary result of a meager appropriation and a 
wholly inadequate equipment of the office for the work expected of it. 
The State should see to this at once, as there is a constantly growing de­
mand among the people for information which chemical analysis and 
assays are the only means of supplying. 
Notwithstanding the circulllstances under which it bas been prepared, 
this report is submitted with full confidence that it contains a great deal 
of matter valuable and instructive which will be most welcome to the 
public. 
TH E DRIFT BEDS OF INDIANA. 
CHAPTER I. 
INTRODUCTORY. 
In making the survey of Indiana it becomes more and more necessary, 
as the work progresses, to give a great deal of time to a study of' the im· 
mense drift, or glacial deposits; for these deposits are, from both the sci· 
entific and the economical point of view, the most important of all the 
geological features of the State. The future of agriculture. over three­
fourths of our area depends, in a great degree, upon popular enlightenment 
touching the nature of our soils, and the best methods of improving and 
utilizing their productiveness. In a word, while it is not necessary for 
the farmer to trouble his mind in the least with technical geology, it is 
one of the absolute requirements of economi,c agriculture that he shall 
have an intelligent comprehension of the habits and demands of the 
plants he cultivates, and a fair knowledge of the nature and constitution of 
the soil he tills. A study of our drift deposits will disclose much more, 
however, than the wealth of soil which has made Indiana one of the 
~clatest States in the Union; but the mineral contents of this immense 
glacial mass can scarcely have proper recognition until the demands of a 
rapidly increasing population force a closer scrutiny of its constituent 
parts. Necessity is more than the mother of invention, she is the enforcer 
of economy, she is the inspirer of experiment, the originator of improved 
methods of investigation. Slowly but surely the agencies are at work 
which will bring to the popular understanding, and within the control of . 
the average man the wealth of economic materials heaped in the drift of 
Indiana. 
In directing tlie survey of the State, it has been the chief aim to col­
lect and group mets, and nothing has been neglected which could be made 
to serve this purpOl3e. The great number of borings made all over the 
State since the examinations for natural gas were begun has given excel· 
lent 'opportunity for securing approximate cross-sections and longitudinal 
outlines of our drift deposits. With the aid of my able assi.8ta.nts, Prof. 
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Gorby, Dryer and W. H. Thompson, I have been given every facility to 
study the facts disclosed by these borings, and to bring together an amount 
of information hitherto unobtainable touching the extent and nature of 
the glacial deposits of Indiana. 
In my last report (Fifteenth Report of the Department), will be found 
a full general description of the drift, with the accepted theory of its de­
posit hy glacial agency, therefore it is not deemed necessary to return to 
that part of the' subject at this time. It win be sufficient to point out 
how fully the borings have confirmed certain opinions I dared to hazard 
in advance of absolute knowledge. The existence of a grand moraine 
lying across central Indiana, as sketched in the paper above mentioned 
(see 15th Report), has been fully demonstrated by subsequent discoveries. 
Professor Gorby has collected the facts in connection with the borings, 
and Mr. W. H. Thompson has continued the topographical and geologi· 
cal examinations of the Western Division, which includes the counties of 
White, Newton, Jasper, Pulaski, Carroll and Fulton, but a complete re­
.port upon these counties can not yet be made, and will have to be carried 
forward to the next volume. Upon the subject of the drift deposits, how­
ever, Mr. Thompson has furnished the Department with a mass of valu­
able facts which have been arranged and presented in the following chap­
ters along with the results of my own examinations. 
Some of the discoveries made in the drift by the borings for gas are pe­
culiarly interesting, notably the existence of intercallated beds of fine 
white plastic clay in the body of the glacial till. This clay was at first 
pronounced by eminent authority to be kaolin; but upon examination I 
found it to be the result of selection and precipitation by water of silica, 
alumina and lime taken from the drift mass. Some of this clay contained 
as much as thirty per cent. of lime, while other examples held but a trace 
of calcareous matter. 
An immense deposit of nearly pure white clay was penetrated by the 
drill at Lebanon, in Boone county. Both above and below this mass the 
drift till was very thick and compact. At Frankfort I saw evidences of 
the presence of' this formation, but I could not a!!certain at what depth 
the drill reached it or what was its thickness. Chalk, or lime marl, quite 
identical with that of the deposits described in the Fifteenth Report, is 
met with all through the body of the drift. At various depths strata of 
muck, soil, vegetable mold, fragments of wood, and some peaty deposits 
were passed through by the drill. The first well sunk at Frankfort was 
abandoned while the drill was in the bed of an ancient lake or pond, now 
filled with a slush of sand, loamy muck and vegetable remains, which was 
struck at the depth of about one hundred feet. The total thickness of 
the drift at Frankfort proved to be from 275 to nearly 300 feet. By ref­
erence to the tables of drift-borings in another part of this report the 
reader may, by the aid of a State map, locate the areas over which the 
sa 
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glaCial till is of greatest thickness, and the outlines of the vast moraines 
will become quite plain. The water-beds which afford the supply of water 
for more than two-thirds of Indiana's population are hermetically sealed 
basins of sand and gravel, inclosed in impermeable blue clay, commonly 
called hard-pan. In some of these basins water-gas (carburetted hydro­
gen) is found in small quantities, apparently generated from masses of 
vegetable matter shut up in the clay. This gas is very light, and the sup­
ply, from the nature of things, is never permanent. Frequently the 
water from the deeper of these sources flows with great force from the 
mouth of the drill-pipe, forming a gushing fountain .. Usually the water 
of the flowing wells is impregnated more or less with salts of iron and the 
carbonate of lime held in suspension. The lime de~osits itself in a fine 
white powder, whilst the iron is precipitated in the form of a red oxide 
painting whatever the water flows ov~r. 
One who has studied the cross-sections of the drift-mass at points where 
railroad cuttings and stream channels pass through will readily under­
stand the value of the records obtained from our gas wells; but it is 
greatly to be regretted that so many of the drillers neglected or refused 
to keep accurate and minute notes during the progress of the boring, 
especially while the drill was in the clay and other drift deposits. The 
main object was to reach the Trenton limestone, and the chief thought 
was of gas. It was liard for the average well-borer to realize that any 
importance could attach to the materials through which his drill was 
cleaving its way. 8tm, by dint of untiring exertion, Professor Gorby 
succeeded in obtaining carefully verified records in a large majority of 
cases. 
The contour of the drift mass is found to be comparatively regular in a 
general way along the line of the great moraine lying across central In­
diana. ',,-Indubitable evidence everywhere exists showing that great local 
changes have taken place in the surface of this mass since it was deposited, 
changes !which have all tended to level down inequalities and to bury 
deep under ground objects which once lay on or hear the top. In New­
ton County a driven well at a depth of 70 feet reached vegetable loam in 
which were found the remains of leaves and plant-twigs. Over this 
county the drift depth is quite variable, the main body of the deposit 
lying around a cone of upheaval where the Niagara limestone outcrops 
with almost vertical strata. Careful study of hundreds of borings shows 
that the blue clay, known as till or hard-pan, is the only element of the 
drift which is genuinely persistent. The nature of this clay varies as re­
gards the quantitative relations of its chief elements, and, consequently, 
its color oscillates between a pale ash-gray and a dark steel-blue, and 
shows every tint between those extremes. Wherever the mass is dark, 
soft and· plastic it usually contains a large per cent. of silicia and alumina; 
where it is pale gray and refractory it holds more lime and crumbles read­
\~'~~~~-.~.,,,,,,,,~ 
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ily upon exposure to the atmosphere. Under the microscope the minute 
particles of the drift clay clearly show that a wide variety of materials 
hlU3 contributed to the mighty grist ground to powder by the glaciers. 
Bits of coal-measure rock are found side by side with particles of horn­
blende, graphite, mica, feldspar and quartz, while pebbles of green-stone, 
polished like jewels, accompany angular fragments of silurian fossils. or 
worn crystals of cale-spar are side by side with minute fragments of mag­
netic iron ore. Even traces of gold dust here and there hold out a de­
lusive hope to the ever present fortune hunter. 
The soils of the drift present a curious and difficult study. Aside from 
the vegetable mold vrying greatly in thickness, there is a heavy super­
ficial coat of earth covering the drift proper, which presents many anoma­
lous, and, in a great degree, inexplicable features. In some places, over 
wide areas, this soil has much the character of loess; in others it very 
closely resembles the residuary soils of Kentucky and Tennessee. Its 
depth is from one foot to ten feet, and its color is of every shade between 
black and a light drab, often showing beautiful tints of chocolate, yellow, 
brown and red. Among mmers it is known as sub-soil, but it is the true 
soil as distinguished from alluvial and vegetable lo,ams, and upon its na­
ture depends the value of the farming lands of all Northern and Central 
Indiana. In a general way it may be stated that if the soil is silicious it 
will be more or less" sour," heavy and wet, unless the silica pr€'ponder­
ates in the form of sand, and where it is calcareous it will be light, easily 
aerated and very productive of corn, wheat, clover and other grasses. 
As a rule, beech and white oak forests grow on silicious lands, whilst ma­
ple, walnut and tulip trees prefer a calcareous soil, whose silica is in .the 
form of sand, and whose deeper subsoil is gravel. Doubtless a great 
• 	 deal of the red and chocolate·('.()lored clays of middle Indiana must be ac­
counted for on the theory of lacustral deposition, but it is difficult to make 
many of the conditions agJ;ee with the requirements of such an assump­
tion. For example, the s;'called "modified loess" is most often found 
covering the highest points of the drift areas in which it occurs. It caps 
the hills of Montgomery County, south of Crawfordsville, is found on 
the high lands of Parke and Putnam counties, whilst farther south and 
east it may be distinguished without trouble in most cases by the trees 
which best flourish upon it. In almost every case where the deep subsoil 
is found to be a gravel bed, the soil will be a light brown calcareous loam 
bearing a heavy per cent. of fine sand. On the other hand, if a drab 
clay or hard-pan comes near the surface the soil is usually cold, and better 
suited to meadow than to cultivation in the cereals. Groves of white oak 
or beech usually cover these areas of "sour" land, but where a deposit 
of black mucky soil covers the drab clay, tbe burr-oak forests set in and 
mark a region, which, if drained, will always prove extremely fertile, as 
is shown by a large part of Boone County, wh1ch was formerly one vast 
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burr-oak swamp, but is now one of the most valuable and beautiful agri­
cultural areas in the State. 
Most of the black prairie lands of Indiana are immediately underlaid 
with blue clay of the drift, but in Tippecanoe County much of the beau­
tiful and incomparably fertile Wea country rests upon a vast bed of gravel 
and sand. 
Superficial drainage is most valuable to the close, cold, silicious soils, 
especially to t,hose where the blue clay of the drift comes to the surfac~ 
over wide, almost level areas. Such soils, when once dried and properly 
aerated, produce enormous crops of timothy grass, making the most de­
sirable hay in our markets. Indeed, in Indiana the one watch-word of 
our farmers should be: "Drain, drain, drain." ~ ditch which will bear 
away water can be laid amiss; every tile added to the drains of our farms 
is a step toward the age when Indiana shall be as well tilled as the best 
part of England. 
CHAPTER II. 
CHANGES AND MODIFICATIONS OF THE DRIFT SINCE ITS DEPOSITION. 
If the great drift mass had remained unchanged from the time of its 
deposition to the present time, and if it could have been possible for us to 
examine it while it lay just as it was left by the mighty force which 
heaped it over the rock surface of Indiana, we should be in much better 
situation than we now are to understand the conditions under which it 
was transported from its original far northern resting-place and so dis­
tributed as to become at length one of th!'l great centers of agriculture and 
one of the great highways of commerce and civilization. If, as has been 
claimed, soil and climate control in a large degree the destinies of man­
kind, it ought to be a very instructive and interesting task to solve, if pos­
sible, the conditions which have created the happy combination of a fine 
climate with a generous and inexhaustible soil. Although we probably 
never will do this entirely, we may at least reach a practical point of view 
from which we shall be able to determine all that is necessary to a full 
masterhood and a perfect enjoyment of our surroundings. Science is 
worse than worthless if it must be confined to theory and verbal jargon. 
Of what avail is mere knowledge? Wisdom, which is distilled from 
knowledge, is the essence of discovery. The study of minerals, fossili3, soils 
and plants is of no value to the people of Indiana if such study does not 
bring to the popular mind the wisdom of economy, the enlightenment of 
intelligent masterhood of nature. Such wisdom is of slow growth, but it 
~omes surely to an investigating people. Science sows its seeds, appar­
<jntly at random, on stones and soil alike, but even in the crevices of the
• 
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stones the germs find wherewith to sustain a valuable, if slender, life. It 
can not be said by even the most inveterate "fogy" that in mining, man­
ufacture, transportation and agriculture there has been no access of wis­
dom from the investigations of science. The more knowledge. acquired 
by the people as a body, the broader the foundation for popular wisdom. 
It might appear, at first sight, a work without any practical purpose, 
for one to begin a study of the drift with a view to arriving at an idea of 
its form and general ~ppearance immediately after the withdrawal of the 
great transporting glaciers; but any sincere mind will quickly discover 
that such an investigation goes before arriving at a competent understand­
ing of the present condition of the subject. 
If a glacier, or a su~cession of glaciers, transported to Indiana the im­
mense mass of matter commonly called drift, there can be no question that 
an arctic temperature accompanied the glacial visitation, and we must sup­
pose that the whole drift area, upon the retreat of the ice, was left bare, 
blea1;:, plantless and desolate, a waste of windy, barren till, traversed by 
rm:!hing rivers, and dotted with lakes and ponds formed by the melting of 
the glaciers. I can not see how we can escape the conclusion that plant­
life, save that of a boreal flora, was driven fur southward of ,the Ohio River 
and that for centuries after the recession of the ice the dri:£!; area was 
practically without vegetation and the mighty moraines heaped up in vast 
billows of clay and bowlders lay exposed to the action of rain, frost, 
winds and heat, as the seasons passed, with no means of resistance save 
that of the natural cohesion of the mass. The action of frost and floods 
must have been very effective under such conditions. Notrees, shrubs or 
grasses with roots to bind and hold the soil and clay together-nothing 
whatever to counteract the force of freezing and thawing or tg check the 
washing of glacial current.~ and pouring deluges of rain. Moreover, in 
the dry seasons, when ruB the high lands were capped with dust, there 
was nothing to modify the effects of the winds, whose velocity at times 
must have been unimaginable. We see great and wonderfully rapid 
changes going on even now while the art of man and the binding forces of 
plant life are acting together to prevent them; but how much more rapid 
and radical must have been the changes under the conditione above sug­
gested! 
How long the drift mass lay, bare, bleak and unprotected, enbject to all 
the elements of destruction and change, before the northward migration 
of plant life began to clothe it with a garment of resistance, can not be 
conjectured; but, as we now reckon time, it must have been a period too 
extended for us to have any adequate conception of its duration. Some 
geologists have attempted to reconcile the presence of the glaciers with a 
climate almost temperate; but to my mfnd such a condition is iIiconceiv­
able. While it is true that glaciers, like those of the Alps, local and incon­
siderable as compared with those· of Greenland, are found within a tem-
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perate area, there can be no doubt that the advent of a body of ice suf­
ficient to plow down granite hills and thrust forth over a large part of 
North America a mass of till averaging many feet in depth would reduce 
the temperature of the region affected to arctic severity. In other words, if 
at present a mighty glacier, huudl'eds of feet in depth, exteuded from the 
regiou of the Hocky Mountains to the Atlantic coast, and from the lati­
tude of Greenlsnd to that of the Ohio River, its effect would be to change 
the climate of the southern part of North America from a temperate, 
sub-tropical aud tropical one to a cold, changeable $ub-boreal one, and to 
drive out all plaut life save that which can bear the rigid conditions 
attending such a temperature. How slow woul4 be the return of veg­
etation to the cold clay region of the drift, after the retreat of the 
glaciers, may be imagined. At best, under the most favorable conditions 
of climate and soil, the northward migration of plants is extremely diffi­
cult and faltering. But the drifl as left by the ice was a clammy mass of 
clay, without soil, wholly unsuited to the rapid spread of vegetation.- We 
may, therefore, safely assume that for many hundreds, and perhaps thou­
sands, of years after the retreat of the glaciers the drift mass lay exposed 
to every force of nature without any protection whatever, and underwent 
every change consequent to such exposure. What would naturally be 
the result? Speaking generally, we sh~uld answer: The result would 
be a grand leveling process by which the high parts 0f the drift mass 
would be reduced by the action of freezing and thawing, the washing of' 
rains and force of winds, and by which the hollows and low places would 
be filled up apace. Thus old glacial channels would be gradually buried 
under the materials washed and blown down from the high ridges of mo­
raine matter on either side, lakes and ponds would be filled up by the 
Fame process and in the course of centuries a mighty change would take 
place in the surface configuration of the drift. It matters not how many 
so-called" periods" of glacial action there may have been, the fact re­
mains that at least there was a final retreat of the ice after which the 
process of change would h8:ve gone on as I have suggested. 
As the reduction of the high parts of the great moraines went on the 
mighty ruts, channels and basins between were gradually obliterated by 
the filling process, and the whole drift mass took on the comparatively 
level or broadly undulate surface which now characterizes it. Meantime 
the well· known assorting power of water and the action of wind in trans­
porting vast bodies of sand were continually at work, so that it is easy to 
account for many of the gravel beds and bodies of sand and assorted clays 
found deeply buried in the body of the drift. 
At first glance it is surprising to find that ridges of pure sand and coni­
cal mounds of clean gravel have withstood the action of frost and water 
much better than formations of the most refractory ham-pan, but a little 
consideration explains the apparent contradictiou of facts, for water per­
... \ 
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colates through sand and gravel inswM of washing them away, while it 
must run over the clay and slowly, but surely wear it down. So the ac­
tion of frost is lost upon the loose particles of sand and gravel, though 
clay is disintegrated and reduced to dust by it. Hence, it is that the so­
called" kames" and "dunes" are the best preserved features left to us of 
the original drift forms, and they should, therefore, be studied with great 
care. 
One of the most hopeless features of the work now being done by the 
most enthusiastic and well known students of the drift is the determina­
tion to ignore the changes of which I have spoken. No where in the re­
ports, official or private, have geologists appeared to fully comprehend 
that the drift has not lain, just as it now lies, ever since it was abandoned 
by the glaciers. If a bit of wood or a wisp of leaves is found ten, or fifty, 
or a hundred feet below the surface of the ground, they take it for 
granted beyond cavil, that it was buried there by the glacier, never for a 
moment considering that the filling up of a hollow by the wash froIll 
higher ground may have caused the burial. If a wide area of drift sur­
face is comparatively level now, they conclude that it was just IiO when 
the glacier left it. If they can not find in the moraines of Indiana, Ohio 
and Illinois, every feature of the moraines of the Alps, they shake their 
heads I.:!Jld say: "There are no moraines." To my mind the study of 
our glacial area which does not begin with a recognition of the wide and 
deep changes which were wrought in the drift mass subsequent to the re­
treat of' the ice and prior to the return of vegetation in its present form, 
is worse than futile. We must understand the fact, and accept it fully to 
begin with, that the drift as it is now, is greatly modified from the drift 
as it was when it was fresh from the plnw·share of the glacier. 'Ve can not 
know all the changes nor their extent, but we can and must know that 
nature has not rested idle for thousands of years in order to leave undis­
turbed (for the accommodation of scientists) the mOilt easily disturbed of 
all our geological formations. 
It is safe, at least, to take it for granted that the high parts of the drift 
mass were for~erly much higher and the low parts much lower than they 
now are, and from this mct we may argue that a great many features that 
now are internal elements of the drift were formerly external ones, and vice 
versa. Where streams have cut deep into the body of the drift it may be 
observed frequently that the semi-stratified sands and clays are bent or 
curved, as if somewhat folded by pressure. In many cases this arrange­
ment is due to the washing-down and filling-up process which I have de­
scribed, each stratum iij. the series representing the extent of a season's 
or other cycle's contribution to the lower plane of what it has taken from 
the higher. ' 
Bearing the above in mind, the student of the drift will be able to dis­
tinguish approximately between that part of the mass which is undis­
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turbed and that which is a modification of the original formation. As a 
rule the highest points will be more likely to be found unchanged in 
the structure than the lower ones. Of course, the former will be worn 
down indefinitely, but the material remaining will be in place practically 
as left by the glacier, while on the latter will be found the washings of 
centuries of floods, .the blowings of centuries of winds and the crumblings 
of centuries of frosts. 
It is then on the ~ighest parts of the drift mass, at points where, from 
the nature of thelsurroundings, no great changes could have been effected, 
that we should look for the true characteristics of the glacial moraine. 
These points are comparatively few, but when found are extremely inter­
esting Usually they are capped with a boulder field, or they have cones 
and ridges of gravel and sand to mark a resting place of the glacier's 
foot at that time when the great ice fields were slowly and with much 
hesitation retiring into the north. Geologists have, in my opinion, made 
a great mistake in naming these undisturbed spaces " areas of erosion." 
They are in fact areas of drift mass remaining, with slight superficial 
changes, jm,t as the glacier left them, and they usually mark the strand­
ing places of boulder-ladened icebergs and the turning and eddying points 
of sub-glacial rivers. 
On these high areas there are found also many small, undrained basins, 
the remnants of deep pot-holes which have not been entirely filled up by 
the leveling process above described. Usually these basins have a subter­
raneous drain by means of underlying sand or gravel beds, though this is 
by no means always the case, for I have found them with impervious blue 
clay bottoms, and they were ponds during all but the dryest seasons. 
The changes suggested in the foregoing pages are still going on in a 
limited way, and it is one of the trials of enlightened agriculture, this 
battle against the tendency of soil to slip down from the high levels, to 
wash away, in fact, and leave our very best lands impoverished. 
CHAPTER III. 
FORCE AND DIRECTION OF THE GLACIERS. 
In Indiana the general direction of the glacial movement was a little 
west of south. There are localities in the State where the strire or sand­
marks on the ice-ground rocks run from east to west, and in almost every 
other horizontal direction; but by careful study these are found to be 
merely local exceptions to the great general rule. Much confusion and 
misconception have arisen out of the acceptance (as of conclusive author­
ity) of certain maps and reports of the United States geological survey 
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purporting to define, only in a provisional way, the directions of the 
glacial stria! in the northern part of Indiana. I do not intend personal 
criticislli here, for this would be unjust, and I must not be so understood 
as to make my words mean any stricture upon the integrity of any person, 
or upon the general value of any report; but I do wish to say as plainly 
as words can convey without conveying anything but the friendliest dis­
sent f]om a theory, that there is no competent evidence whatever of a 
distinct and separate "second glacial epoch" in Indiana, and that there is 
no adequate evidence in support of the assumption that the drift of east­
ern Indiana came from the Lake Erie region, or from any other region 
much to the eastward of a line drawn north and south through the drift 
as it now lies. The glacial deposits of Indiana by their conformation, by 
the materials found in their mass and by the stria; underlying them, have 
come into the State from a direction almost north and south. The in­
ternal structure of the drift mass shows conclusively that there have been 
innumerable local advances and retreats of small lobes or parts of the 
glaciers, and that there have been many general forward and backward 
movements of the ice-field as a whole, but there is no evidence pointing 
with any ftlrce to two distinct" glacial epochs." Indeed, the drift de­
posits conform precisely to the conditions one would naturally expect to 
find- accompanying glacial action of such enormous proportions as that 
which was able to produce the results at present visible to any casual ob­
server of the area affected. 
Glacial stria! on the face of rocks known to be in place are not the best 
evidence of the direction in which the ice-mass as a whole may have 
traveled, and it is injudicious to assume that atTire four inches, or four or 
five feet long, speak conclusively on this point. The exposures of ice­
planed rock-surfaces are few and fitr between in the true drift area. It 
can not be said that fluid ice alone, of all the fluid substances, flows in a 
straight line! come wha,t may to hinder or avert. I have seen strire cross· 
ing stria! on the same rock surface and at almost right angles. Could 
such testimony be taken as conclusive evidence of two glacial epochs? 
If so, the later epoch must have been one of very slight power, else its 
grinding would have oblite:rated entirely the mere scratches left on the 
rock by the earlier one! If the first " glacial epoch" was charged with a 
force that ground down the granite heights of Canada and dashed their 
till over a vast area, how insignificant must have been the power of the 
" second glacial epoch" if it could not even obliterate hair-line scratches 
left by the first on the top of a moderately soft limestone, especially when 
acting in quite a different direction from that of its predecessor! That 
the great glaciers came down from their northern fastnesses in billow suc­
ceeding billow, a sea of elastic and flexible ice, advancing, retreating, 
weltering like any other sea, save that all its motioRs were almost infin­
itely slow, and rolling on down to its limit, then withdrawing by the same 
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oscillating and faltering process-that all this is true Can not be q.oubted; 
but this process had nothing in common with two distinct and separate 
epochs; it was all included in one ep8ch of drift~making. Doubtless the 
ice carne and went many times, pushing forward and withdrawing par­
tially or wholly from certain areas, until at last it went away forever. 
There is every evidence in the body of the drift of these oscillations of' 
the great ice pendulum. We can not even conjecture intelligently as to 
the duration of any advance or withdrawal. From top to bottom of the 
drift deposits, as shown by the borings for gas and as indicated by every 
section made by strooms, railroads or domestic wells, the mass has a rude 
system of stratification or lamination in its structure caused by this tide­
like motion of the glacial body. Such a motion, the palpitations of which 
were measured each by centuries, perhaps, could not fail to leave appar· 
ently contradictory records in the form of strire on rock·surfaces in differ­
ent localities. 
'At Huntington, Marion, Wabash, Kokomo, Logansport, Delphi, 
Monon and Kentland I have examined strire, and they have been almost 
exactly parallel in direction, running a little west of south. At Darling­
ton the well-preserved strire are in continuation of this line; but south­
west of Crawfordsville I found them running in three directions, southeast, 
almost east and due sonth, whilst a little fHrther north on Sugar Creek, 
and along Black Creek, they conformed exactly with those at Darlington. 
Near Darlington, however, not far from the bridge of the T. H. & I. R. 
R. over Sugar Creek, there were strire that appeared to run almost due 
west. Near Mace (in Montgomery County) there were some obscure 
marking that indicated a southeastward movement.' In Putnam and 
Parke Counties the strire lie nearly m a north and sOlilth line, as they also 
do near Williamsport, in 'Varren County, if certain coarse grooves in the 
sandstone may be accredited. I mention these apparent contradictions in 
the testimony of the 8trire to show that isolated cases must not be accepted 
as even prima 101M evidence of the general direction of the giacial cur· 
rent. 
To my mind, the best evidence of the axis of the force which propelled 
this drift mass lies in the form of the waves of resistance still visible in 
that mass. In driving a plow across a field the observer notes that the 
form of the plow-blade and the direction of its movement give form to 
the waves of resistance offered by the soil. ,\he same is true, in a gen­
eral way, of any force acting upon a yielding substance; the snbstance 
arranges itself in front of the force in a wave o£ resistance which outlines 
pretty accurately the direction and nature of that force. Lying across 
Indiana in practically parnilellines, waves of resistance ar.e clearly trace· 
able in the drift, and these waves all are practically parallel with the 
southern shore-line of Lake Michigan. The process of leveling described 
in another chapter has obliterated the superficial outlines of the moraines; 
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but the gas-well bores have pointed out with reasonable cQrtainty in the 
mass the direction and extent of those formations. 
The surface features of the paleazoic rocks of Indiana were a factor of 
no small importance in directing and controlling the current of the glacial 
body. The great disturbance named by Professor Gorby, the Wabash 
Arch, lay directly across the path of the ice, offering a very refractory 
and persistent barrier to its progress. In surmounting this the glacier 
was deflected to the westward, the point of one lobe resting at Logans­
port, while another cut through from Delphi to Lafayette, thus determin­
ing the course of the Lower Wabash. This whole rock disturbance in In­
diana occurred at the close of the Niagara period, as is shown in another 
part of this report, and it was only in the lowest parts of its area that 
any superior formations were deposited. Hence very few fossils whose 
horizon is above the water-ljme are found in the drift immediately south 
of the Wabash arch. 
Wherever the Niagara rocks are exposed at the surface in the area of 
this disturbance they are apt to show signs of glacial grinding. At Kent· 
land (McKee's quarry) where the strata outcrop almost vertically, the 
edges of the limestone layers are very plainly marked with grooves and 
8tria;. In White County, where there is a heavy ontcrop of Devonian 
shale, the upper stratum of the hard bluish, blaek rock is finely .planed 
and grooved, the strire running nearly north and !'louth. 
The survey has not progressed far enough North to permit me te speak 
of the moraine provisionally mapped out by Professor T. C. Chamberlain 
as lying parallel with the south shore of Lake Michigan, and having for 
points in its line ,Joliet, Illinois, Valparaiso and Laporte Indiana, and 
Niles, Michigan, but from some hasty preliminary examinations I am in· 
cUned to think that the nature of that formation is not yet properly un· 
derstood. It appears to me that wind probably has had more to do with 
certain features of the formation than the glacier had, though there is no 
doubt as to the morainic character of the main mass. ' 
So fiu as examinations may be relied upon at this time, it appears that 
the glacial trough has its greatest depth in the great lakes, and that it 
gradually shallows southward in a general way; but the Wabash Arch 
lies across it, midway between Lake Michigan and its southern confine, 
greatly modifying its form. ; 
From Wabash to Delphi the Wabash up-lift has determined the course 
of the Wabash River, just as it also determined the form of the drift 
mass immediately south of it. The river itself is running along the gen· 
eralline of a wide fracture or system of fissures in the Niagara rocks from 
Wabash to Logansport. At the latter place it has cut through a spur of 
the Devonian formation, and at Delphi it curves around the base of a cu­
rious conical up-lift of the Niagara limestone. To my mind it is plain 
tha.t the river simply tollows the example of the ic~ current which went 
32 REPORT OF STATE GEOLOGIS'I'. 
before it plowing out the great furrow which we call the Wabash Valley. 
At present evidence is wanting to prove any theory as to what particular 
part of the glac.ial age was devoted to the work of channeling out a groove· 
for Indiana's greatest river, but it would appear that this. must have been 
the first result of the glacier's contact with the low but compact and stub· 
born knobs of the Wabash Arch. Subsequently, as the ice field grew in 
weight and power it arose and surmounted this barrier, grinding away its 
conical peaks and tearing out of its hollows in many places the non-c(Ul­
formable Devonian and Carboniferous rocks. 
The drift covers most of the area affected by the Wabash Arch, but the 
drill has disclosed ample eVIdence to sustain the main conclusions reached 
by Professor Gorby and myself as set forth in the Fifteenth Report. In 
passing over this wide, low, billowy area of upheaval the ice currents 
must have ground down the highest points of the Niagara rocks, but 
enough of the inequalities of surface remains to show the nature and ex­
tent.of the distnrbance, which runs entirely across the State, its northern 
limit passing from some point between Union City and Fort Wayne across 
in a generally westward course to Kentland. Both North and South of 
this line strata superior to the Niagara formation appear, abutting against 
the slopes of the upheaval, showing that the ridge was above water at the 
time that the Devonian and lat!)r rocks were 'being deposited. 
By taking the slopes of the truncated Niagara cone at Kentland I cal· 
culated that, if the arch was once perfect, the glacier must have cut away 
nearly a hundred feet of that upheaval. Nearly as much was removed 
from the beautifully symmetrical arch at Delphi. 
CHAPTER IV. 
DEPTH AND STRUCTURE OF THE DRIFT MASS IN INDIANA. 
Up to the time when the search for natural gas began in Indiana, we 
could only conjecture as to the depth of our drift mass. The many wells 
sunk within the last two years have enabled us to construct approximate 
cross sections, and to outline the areas of thickest deposit. 
Below are given some tables of drift depths from which many useful 
and instructive facts may be gathered. Table No.1 contains the thick­
ness of the drift mass at all the chief points along the course of the great 
central moraine described in the Fifteenth Report of this Department. 
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TABLE No. 1. 
Depth of Ih'ijl. 
Kentland . 100 feet. 
Oxford... 385 " 
Monticello. 205 " 
Frankfort. 297 " 
Noblesville. 73 " 
Lebanon .. 300 " 
Crawfordsville . 140 " 
HaughviIle. . 123 " 
Broad Ripple. 55 " 
Knightstown. 64 " 
Winchester.. 116 " 
Shelbyville. 78 " 
Greenfield . 205 " 
Rushville . 60 .. 
New Castle. 333 " 
Union C'ity. 98 " 
The above table shows that illthough the western limb of the moraine 
. is somewhat heavier than the eastern one, the mass is remarkably bal­
anced. It must not be overlooked, however, that the gas wells are not 
always a fair test of the thickness of the drift, as they are sometimes 
bored in depressions with a view to finding the nearest route to the hard 
rock below. Carroll county, for instance, is heavily covered with drift, 
but the gas well at Delphi, owing to the fact that it was sunk at the apex 
of a fold, shows scarcely any deposit above the Niagara rock. From In· 
dianapolis southward White River breaks through the central point (the 
apex angle) of the moraine, which here turns northward of an east and 
west line in both directions, forming across the State a figure in the shape 
of a rude flattened letter V. 
It must not be assumed that the moraine herein referred to is a mere 
slender ridge, on the contrary it is a wide, slightly rolling plain, covering 
the whole or parts of many counties, dotted with grand hills and marked 
here and there with long kame-like ridges composed of sand, gravel, bould­
ers and clay. 
The well at Oxford, in Benton county, which shows a drift depth of 
385 feet, is bored where the glacial deposit is probably much thinner than 
it is along the line of the great ridges described by Professor Gorby in his 
report of his survey of that county. (See Fifteenth Report). I feel 
quite sure that there are points in both Benton and Newton counties where 
the drift, if bored through, would be found at least 100 feet thicker than 
the table shows. Doubtless the same may be said of Clinton, Boone, 
Montgomery, Marion, B,ush and Randolph counties. It is probable that 
there are places in Indiana where the drift mass is fully 600 or 700 feet 
thick, though of course this is Dlere conjecture based upon the facts at 
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hand. One notable conclusion to which an examination of many sec­
tions must lead is that the structure of the drift mass is far from uniform, 
or in other words, that no arrangement of the elements composing the 
drift is persistent or continuous over any very large area. True, the same 
features, or practically the same, appear in all the sections, but the order 
of arrangement differs greatly. What. is blue clay in one bore will be 
sand in another; if we find gravel here we may find a boulder bed yon­
der at the same horizon, and a mucky deposit in one well takes the place 
of hard-pan in another near by.' One feature always present, but ever 
alternating with the other elements of the drift mass, is the boulder clay 
or till always in massive layers with veins of sand, vegetable muck and 
soil running through at more or less rare intervals, or with intercellated 
wedges and lenticular beds of water-bearing gravel compressed within the 
air tight grasp of its substance. , In all the bores where the drift is very 
thick the sections show a great multiplication of these features. The fol­
lowing drift section of a well at Frankfort, where the deposit was 297 feet 
thick, will serve as an example of arrangement of the more notable 
features: 
WELL No.1, FltANKFORT. 
Soil and modified drift clay . . . 6 feet. 
Grayish-blneboulder clay .... 6 " 
Gravel, with thin streaks of clay. 33 " 
Hard refractory light·blue elay 22 .. 
Coarse gravel and water .• ' . . . 12 " 
<"'I.08e, semi-plastic drab clay ... 26 " 
So-called" quick· sand " with water rising nearly to surface of bore 44 " 
Gray" hard-pan". . . . 61 It 
Dry sand, fine and white . 20 " 
Tough blue clay 20 " 
Closely packed gravel bed. 47 " 
Total thickness. 297 feet. 
There is some doubt as to whether bed-rock was reached in this bore. 
The drillers persisted in belie.ving that they struck an immense boulder 
at the depth of 297 feet, and here the drilling ended. The rock may 
have been a boulder, if so the drift must have been still thicker; hut in 
-Well No.2, drilled a mile east of No.1, the stratified rock was reached 
at a depth of 278 feet, as reported to me by the drillers. It will be noted 
that at Greenfield, on the eastern limb of the moraine, and at Monticello, 
on the western limb, the drift depth is identical. 
The following table will give a fair general average of the greatest 
thickness of the drift over that part of Indiana north of the Wabash 
River, and. ea..~t of the L., N. A. & C. Railroad line: 
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TABLE No.2. 
Depth of drift. 
Albion .. 375 feet. 
Elkhart •. 105 " 
Rochester. 245 " 
South Bend 160 " 
Warsaw .. 248 " 
North Manchester 274 " 
Indeed, I think it quite certain that the general average of depth 
thl1oughout the whole area above designated, will be found to be over 200 
feet. 
In Pul~ki and J~per counties there is a considerable area of very shal­
low drift, the Niagara limestone coming to the surface, or lying jllli!t under 
the soil, in many places. 
In the vicinity of J"ogansport the nature of the drift mass may be ob­
served to great advantage, and from thill point eastwardly and westwardly 
may be traced another great V-shaped terminal moraine caused by the 
obstruction offered to the glacier by the northern limit of the Wabash 
arch. .The great dividing ridge between the Wabash and the Tippecanoe 
rivers northward from Logansport, represents a fair average of this im­
mense formation, which has not yet been sufficiently surveyed t<) be re­
ported upon, but which may be provisionally assumed to occupy a large 
part of the area between the Wabash and the Kankakee. 
Along the WabaSh River the etratified rocks outcrop at Lafayette, 
Delphi, Logansport, Peru, Wabash, Lagro and Huntington. From 
Delphi to Huntington the evidences of a marked disturbance of the 
Niagara limesto'ne ,can be seen at every exposure, whilst the Devonian 
strata, whenever present, are non-conformably deposited. At Kokomo, 
nearly southeast of Logansport and about thirty miles distant, the Niagara 
rock again crops out, whilst between the two points the drift is very deep. 
We may take Marion, Kokomo and Delphi as points in a rudely curv­
ing line, defining in a rough way nearly the southern border of the apex 
of the secund great terminal moraine in Indiana. The western . limb of 
this formation ap~ars to coalesce with that of the first moraine in Newton 
and Jasper counties. I say that this appears to be the case, though as 
yet the survey of the western division is not far enough advanced to 
make the statement positive. 
The borings through the body of the drift show that water is almost 
sure to be found imprisoned in the sands and gravels between the masses 
of blue clay; but there are notable exceptions like that at Frankfort, or 
that at Lebanon. Indeed, there is no widely general rule discoverable 
governmg the order of drift deposit, the occurrence of water, or the po­
sition and thickness of any partiCUlar element of the confused, tumbled 
and jumbled mass. Of course, in circumscribed localities certain feat­
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ures are persistent, to a degree, but are subject to sudden and vexatious 
changes which may disappoint the well-digger and the geologist as well. 
It seems to me that comparatively few of the local and Bupei'ficial feat­
ures of the drift ought to be referred to any fOrward movement of the 
glaciers. Naturally, such of these features as remain unchanged should 
be expected to show the effects of glacial retreat. Sand ridges, if the 
sand be very light and fine, like shore sand, should be referred in many 
instances to the action of water and wind, whilst gravel cones and banks 
may nearly always be explained in connection with either the assorting 
power of water currents, or the melting of stranded icebergs loaded with 
the materials. On the other hand; the general and comprehensive features 
of the drift-mass are the true exponents of the active glacial influence, 
the forward, aggressive force of the great ice field. The outlines of the 
vast morainic accumulations are, therefore, the boundaries and the limits 
of forward plunges of the enormous plow-share which ground up the 
surface of Canada and flung it down upon the worn and polished rock­
beds of Indiana. 
The internal structure of the glacial deposit shows, by its alternating 
clays, sands, gravels and boulder beds, its hermetically sealed pockets of 
water, gas and vegetable remains, found at all horizons indiscriminately, 
that in every stage of its formation it was subjected to pressure and relax­
ation, the erosion of water currents and the sudden obliteration of those 
currents, the fiJrmation of soils and the burial of the same in small basins 
of blue clay, the huddling of great masses of boulders and the drifting 
together of all manner of mineral fragments. There is no division line 
to indicate a separation of epochs. On the contrary, the record is contin­
uous, as sea waves are continuous, billow behind billow with connecting 
troughs between, from the Ohi{) River northward to Canada. Indeed, no 
amount of examination could disclose to the most knowing eye any com­
petent evidence disconnecting one" glacial epoch" from another, or de­
fining the limit or bounding the result of any special, separate ice peribd, 
save the one vast, almost unimaginable whole of which the part found in 
Indiana is comparatively small. 
The more I study the drift, the more sections I examine, the more 
facts I gather, the more I am impressed with the evidence of the immense 
cycle of time which must have revolved during the changes of temper­
ature which effected in our north temperate zone the transformation of a 
tropical climate to a boreal one, and then softened the latter in turn to 
the mild and delightful temperature which now prevails. Some scientists 
have thought themselves competent to reckon the lapse of years from the 
testimony of the deposits. These geological almanac-makers are men ot 
high fame and of admirable attainments, but their reckonings as to the 
limits of past ageA are of no more value to geological science than a 
"Song qf the Arval Brothers" is to the science of veterinary surgery. No 
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man can give the slightest genuine evidence from which it is possible for 
him to distinguish between one year and a million years as affecting the 
period of drift-depositing, or of glacial advance or retreat. He has no 
data for beginning, middle or ending; there is no starting point which has 
any known date; there is no monument, not even the slightest trace, by 
which the haiting place may be fixed in time. He may, however, study 
with good result the constitution of the mass, separate its parts and con­
jecture with reasonable certainty the points, distant or near, from which 
these have been transported. But a great deal of patient labor yet re­
mains to be done before even the simpler results can be accomplished 
with any degree of exactness. 
Coming now to that part of this subject which will most interest and 
benefit the larger body of the people of Indiana, it may be said that the 
agricultural view of the drift demands an analysis of soils and a study of 
the subject of proper fertilizers. 'This will be attended to in the future, 
if this department shall be authorized and empowered to do'so At pres­
ent there is no laboratory in connection with the State Geologist's office, 
and no appropriation of funds sufficient to enable the department to pre­
pare for the work of making comparative examinations of soils. It is 
hoped that the Legislature of the State may soon remove this trouble 
Ilnd give the department a chance to do a great work for the benefit of 
agriculture in Indiana. 
CHAPTER V. 
MINERAI,S AND FQSSILS OF 'I'HE DRIFT. 
Washings and microscopic examinations of the drift clays, from many 
sections widely separated from one another, have shown that our" till" 
bears a great variety of minerals, mostly in a finely comminuted state. 
Silica, lime and alumina are the chief elements, but aside from these ,in 
their most common forms, a great number of mineral substances have 
been discovered, among the most valuable of which are iron ore and 
chalk-marl, not to mention the tantalizing traces of gold found here and 
there associated with a black, so.-called magnetic sand. The bowlders 
and pebbles found in all parts of the mass, represent nearly all the igneous 
and crystalline rocks of Canada, including many forms of granite, gneiss, 
schist, quartzite, greenstone and pudding-stone, together with specimens 
of almost every variety of sedimentary or stratified rock to be found in 
tlie area north of Indiana. I have prepared a partial list of the drift 
minerals and also a table of fossils identified from fragments or from en­
tire specimens found in the drift-clays by me and my assistants. Much 
may be added to these lists in the future as the survey proceeds. 
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IJ:ST OF MINERALS FOUND IN THE DRIFT: 
Aerolites. (Reported, but not seen.) 
Agate. (Usually small fragments.) 
Allophane. (In connection with chalk.) 
Alumina. (Various silicates.) 
Anthracite. (Small fragment near surface, and probably not part of 
drift.) 
Asphalt. (Particles of dry bitumen.) 
Beryl (?). (Infinitesimal crystal fragments of pale yellowish green.) 
Bitumen. 
Bloodstone. (Iron ore, hard hematite.) 
Bog iron ore. 
Bones. (More or less minerali7Ald, mostly the remains of post·pliocene 
animals.) 
Brown ochre. 
Brown ores of iron. 
Calcareous tufa. 
Calc spar. 
Carbon. (See graphiUl.) 
Carnelian. (See agate.) 
Chalcedony. 
Charcoal. 
Chert. (See kaolin.) 
China clay. (See kaolin.) 
Clay. (Varying from coarse hard-pan, bluish or red, to an unctious 
white kaolin.) 
Claystone. 
Coal. (Cannel and ordinary bituminous, in small fragments.) 
Copper. (Nuggets of varions sizes, thickly coated with green oxides.) 
Copperas. (See pyrites.) 
Feldspar. (Many varieties.) 
Ferrous oxides. 
Garnet. (Coarse and dull, small fragments.) 
Gas. (Light carburetted hydrogen.) 
Gneiss. 
Gold. (Mere traces.) 
Granite. 
Graphite. 
Greenstone. 
Hematite. (Brown.) 
Horn-blende. 
Iron ores. (Oxides of many varieties.) 
Kaolin. (Not kaolin proper, but a fine white silicate of alumina with 
lime.) 
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Laumontite. (Supposed to be, adhering to fragment of copper ore.) 
Lead. (Galena.) 
Lignite, (Buried wood, more or less transformed.) 
Limestone. (Of almost every kind.) 
Magnesia. (Various silicates, steatite, serpentine, and the carbonate in 
magnesian limestones.) 
Manganese. (Peroxide) 
Marble. 
Meteorites. (See rerolites.) 
Mica. (Ill schistose rock-fragments and in fine dust.) 
Oils. (Traces of petroleum, etc.) 
Opal. (Opalized wood.) 
Oxides. (Various.) 
Pyrites. (Iron and copper.) 
Salt. (Traces.) 
Silica. (In many forms.) 
Zinc-blende. 
It will be seen that the above list, although far from complete, covers 
a wide range of mineral substances. To the most casual observer it is 
plain that the material composing the drift is far out of place-that it is 
all transported matter. The bowlders and pebbles of granite, greenstone, 
gneiSs, trap and schist show beyond question that they have been brought 
into Indiana from Oanada These fragments are rounded and planed, 
often finely grooved and striated. The limestone bowlders and pebbles, 
though not as plentiful as those of the igneus or metamorphic kinds, are 
found throughout the mass; many of them are fossil-bearing with beauti­
fully polished surfaCes showing fantastic sections of the shells and other 
organic remains. 
Below is given a partial list of' the fossils found in the drift. 
Aotinoorinu8. (Species not certain.) 
AvirmWpecten. (Species not certain.) 
BelJR,roplwn. (Species not certain.) 
CalY'mene. (Species not certain.) 
Ohmtetes. (Species not certain.) 
Olwndrites. (Impressions in flat limestone.) 
Corals. (Of nearly all the silurian and devonian genera.) 
Oardaites. (Species uncertain.) 
Orllwooras. (Species uncertain.) 
ProduotWJ. (Species uncertain) 
Pleuralmnaria. (Species uncertain.) 
Rhynohonella. (Species uncertain) 
Stre;ptalaJJma. (Species uncertain.) 
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Spirifer. (Species uncertain.) 
Tentaculites. (Species uncertain.) 
Zygospira. (Probably rMdesta.) 
Of course this list might be drawn out to a great length if we should 
include those fossils found imbedded in the limestone fragments of the 
drift; but, with the excep~ion of clwndrites, I have named none save those 
identified trom fragments of the specimens found in the blue clay. and 
most of these have been very small. As yet this microscopic study of 
the fossil fragments present in the body of the bowlder till has but fairly 
heen begun. I hope in the future to push it much farther. 
-THE WABASH ARCH. 
Oareful study of the rock out-crops and of the sections obtained from 
gas wells in northern Indiana have fully confirmed the report made by 
Professor Gorby in which evidence of a notable disturbance of the Niag­
ara strata was traced across Indiana far into illinois. 
. The name Wabash Arch has been objected to by the State Geologist of 
Ohio, Professor Orton; but we shall keep it, notwithstanding, If men 
who claim to be devoting their lives to science would trouble themselves 
less about the jargon of nomenclature and more about gathering facts we 
should see much better progress in the direction of practical scientific suc" 
cess. We have given the name Wabash Arch to the upheaval in Indiana, 
and Wabash Arch it shall be. If Professor Orton take away the name, he 
must take away the upheaval along with it! 
Beginning at Kentland, in Newton County, and passing eastward across 
Indiana, we shall find at each out-crop of the Niagara rock unmistakable 
evidence of a disturbance of the strata, It was by the aid of such an 
exploration that I was led to fore~ay that few" if any, gas wells would be 
< successful along the immediate line of the \Vabash River from Lafayette 
eastward. I ventured this prediction long before any boring for gas had 
been done along the river. Of course I knew that there was risk, and, 
for that matter, there still is risk. Gas may yet be found in vast quanti­
ties just where I have said it would not be found; still I adhere to my 
forecast, because there is every reason upon which to base it. Gas is very 
likely to escape through rock whose strata are broken and the break un 
covered to the open air. This condition I found at intervals all along the 
'Vabash, and Professor Gorby verified what I had discovered, as shown 
in his excellent sketch published in the 15th report of this Department. 
In one matter I was mistaken. I took it for granted that, because the 
Wabash River appeared to be running, as it actually is running, in an 
irregular rift in the Niagara rock, it was, therefore, following pretty 
nearly the summit of the anticline. The facts have since shown that the 
disturbance is very broad and of a billowy, broken, irregular form, strag­
gling widely across the State in' a direetion from southeast to northwest in 
a general way. 
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That this upheaval took place at the close of the Niagara period, the 
evidence is conclusive. There is nothing to dispute it, in fact. 
Let us review the testimony gathered from all sources. It has been 
assumed by certain geologists that the arch here discussed is confined to 
the Trenton formation, or, rather, that it occurred at the close of the 
Trenton period. Other geologists have insisted upon referring it to the 
Cincinnati or Hudson River uplift, making it a part of the great arch, so­
called, extending from the lakes to Nashville, Tenn. But so far as the 
Indiana area is concerned, neither of these theories is tenable, if we ad­
mit that the Cincinnati arch is confined to the lower silurian formation. 
In the first place that tbe Niagara strata are disturbed can not be ques­
tioned succespfully since they are not found unbroken in any outcrop north 
of Indianapolis; and, moreover, the gas drillings show that the disturb­
ance is co-extensive with the entire area in Indiana over which the Niagara 
is the uppermost stratified rock. Were it not for the disturbance evident 
in the Niagara outcrops, we might assume that the drill showed merely ac­
cidental inequalities in the formation, but when these inequalities are con­
sidered in connection with the visible cones, arches and faults observable 
from Kentland to the head-waters of the Wabash, we can not turn away 
from the inevitable conclusion. 
In connection with my assistant, Mr. W. H. Thompson, I have ex­
amined all the exposures of stratified rock along the line of the Wabash 
River, and over the area north of that river, and west of Logansport, 
with a view to reporting the facts discoverable bearing upon the subject 
under consideration. Prof. Gorby has carefully re-examined the area east 
of Logansport to the State line. All the results are included in this paper. 
In McKee's quarry, near Kentland, the Niagara strata stand at angles 
varying between 60° and 88° with the horizon.c Indeed, some of them 
appear to be quite vertical. There is not the slightest evidence of false­
bedding here. The rock is gray-blue limestone of coarse grain, and de­
posited in parallel layers, with thin clayey or marl-like partings. These 
layers and partings show that the strata are upturned in the form of a 
cone which has been truncated by the action of the glaciers. The quarry­
men take out the stone by a sidewise operation, following the succession of 
layers by prying them off one after another. It is not first-rate building 
stone, but has been found good for foundations, cellar walls and the like. 
Taken by itself, this abrupt cone of Niagara limestone thrust up in the 
midst of a prairie, offers a problem of no easy solution; but taken in con­
nection with the condition of the limestone strata along Monon Creek, 
and with the very similar and far larger cone at Delphi, the truth begins 
to appear in the form of an extensive and most interesting upheaval of 
the Niagara rock. 
At McKee's quarry the fossils are neither plentiful nor well preserved. 
but that all those found imbedded in the rock are Niagara fossils is beyond 
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question, whilst those appearing in the clay partings between the strata 
are, as fur as they have been identified, are mostly of the Hudson River for­
mation. Prof. Gorby has sugges~d, and I am inclined to think correctly, 
that these lower silurian fossi1s have been thrown up by the action of gas 
or water. Evidently they are not in place, because the compact limestone 
on either side is Upper Silurian. 
It has come to be a hobby with geologists that no admission must be 
made in favor of cataclysms or violent and sudden operations of nature; 
and yet, within the memory of men now living there has been a breaking 
and sinking of the crust of the earth in the Mississippi Yaney by which 
the whole fuce of a large area of country was strangely modified and 
changed. The earthquake of 1811 was as sudden, almost, as a lightning 
stroke, or, rather, a series of lightning strokes, and its mighty work was 
done with all the energy and appalling force of a furious giant. The 
effects are still visible, and win be probably for all time. Still, if I should 
say that the upheaval, or rather the disturbance of the Niagara rocks in 
Indiana, is the result of another just such cataclysmal generation of force 
as that which wrought the earthquake effects of 1811, there are geologists 
who would shake their heads and say: "But, my dear sir, there were no 
sudden upheavals. An the disturbances of the olden time were of slow 
progression, the effect of centuries and centurieEl 9f imperceptible movement. 
It is impossible, sir, that a chain of mountains should have been thrust up 
by the impulse of a sudden and irresistible accumulation of pressure, or 
by a sudden giving way of the earth's crust under a pressure it was no 
longer "able to bear. Don't talk about cataclysms, we have abolished 
them." Nevertheless, I win talk about ancient earthquakes whose effects 
were far greater than those of 1811. 
That these cones of upheaval in Indiana have been cast up by the sud­
den crushing of the earth's crust is by no means impossible or improbable. 
An examination of the texture and fiber of the limestones of these cones 
will show that at the time of the disturbance they were in some places 
still in a condition sufficiently plastic to bend and to receive various im­
pressions, and to take on great changes of shape without crushing, while 
at other places they were broken into sman angular fragments, or parted 
by irregular but persistent cracks and fissures from top to bottom, so far 
as we can observe. 
At McKee's quarry the cone-in-cone structure produced by points of 
pressure from below, are everywhere to be seen. The force caqsing these 
beautiful rosettes in the fiber of the stone has acted in a line exactly per­
pendicular to the original plane of deposit, showing that the strata were 
once horizontal, and have since assumed their distorted forms. The fossils, 
excepting those found in the clay partings, are more or less flattened, 
indented, twisted and elongated by pressure, showing plainly that they 
have been subjected to unusual conditions since their deposition. 
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The strata of the formation at McKee's quarry are not loosely tumbled 
up, but are set against one another in a compact series, welded together, 
so to say, by the cement of the clay partings (almost as thin as paper in 
many placeR), which usually adheres to the surfu.ces of the stones when 
quarried. 
The whole rock mass has the appearance of having been subjected to a 
squeezing process at the same time that it was being thrust upward by an 
expansive force from below. The arrangement of the structural elements 
of the rock shows the combined effects of these two agencies: compres­
sion from the side and perpendicular thrust from below. All around 
this area of upheaval the drift is quite deep, more than 100 feet at some 
points not three miles away, and yet the apex of the cone of rock out­
crop on McKee's farm is probably the' highest point in Newton county. 
In every direction the rock surface falls rapidly, arid the Devonian shales 
and limestone are found deposited hard by in an undisturbed condition 
non-conformably to the Niagara strata. Only a few miles away the sub­
carboniferous rocks appear horizontally deposited. 
Passing eastward to Monon, in White County, and taking a careful 
survey of the Niagara limestones outcropping along the streams, Mr. W. 
H. Thompson and myself collected the following facts in addition to those 
reported by Professor Gorby. 
The drift is very thin, and often entirely absent in the little valley of 
the Monon. During high water the stream lays bare the surface of the 
underlying limestone, disclosing a most interesting subject.for stndy. The 
rock is broken into very small angular fragments throughout its substance, 
as far down as any quarry has been sunk, but the fragments are all in 
place, separated from one another by fissures running at every possible 
angle with one another. The surface of the rock-mass is beautifully 
planed and strireted. 
At one place we measured stria! that were perfectly straight and paral­
lel for more than thirty feet. Their course was about eight degrees 
west of south without any correction for magnetic variation. Every 
thing shows that the cracking and crushing of the Niagara limestone an­
tedates the ice period, for the strice in crossing the fissures show that the 
force which did the scratching at the same time dragged forward small 
particles and filled up the cavities or cracks. In some places where the 
rents or fissures are from six inches to eighteen inches wide; they are 
filled with drift clay, in which have been found nuggets of copper and other 
specimens of Lake superior formations. I could not find any evidence 
whatever of any fis!!ure having been filled with recently assorted matter, 
which would be the case at some exposed points if the disturbance itself 
were of recent date. 
North of the Monon Creek the Niagara rocks dip northward at the rate 
of from twenty to thirty degrees, which would appear to indicate a cone 
45 THElwABASH ARCH. 
in this region not unlike that at Kentland in general form, but much 
flatter on account of its slighter inclines. 
Near Monticello, in the bank of the Tippecanoe River, there is a mas­
sive exposure of the bituminous shales of the Devonian formation, which 
shows no evidence of disturbance. But in the first gas at Monticello 
the Devonian (Corniferous) limestone was the upp 'fied rock, 
and it lay under a mass of drift; 205 feet thick, as re " the parties 
boring it. Now, the surface altitude of Monticello above"sea-level is 672 
feet; take from this the depth of drift, 205 feet, and we have 467 feet as 
the altitude of the top of the CorniferoUB limestone, while at Francisville, 
a few miles distant, the altitude of the top of the Niagara limestone is 680 
feet. The thickness of the Corniferous limestone at Monticello is about 
48 feet. Subtract this from 467=419; the altitude of the surface of the 
Niagara limestone. This gives a difference of 216 feet in the level of the 
Niagara limestone between Francisville and Mon:ticello. The black 
Devonian slate or shale is from 60 to 80 feet thick at the river bank 
near the Norway mills. Near the point where the Monon flows into the 
Tippecanoe is an outcrop of Corniferous limestone showing no evidence of 
disturbance. Thus the Monon Creek flows down from its source on the 
heights of a Niagara upheaval and joins the Tippecanoe in a Devonian 
valley. This of itself would be very strong and very competent evidence 
of an upheaval of the Niagara formation. 
Passing eastward into Carroll County, we find the city of Delphi occu· 
pying the truncated apex of a cone very similar to the one near Kent· 
land, but far more extensive. Here the strata of the Niagara limestone 
" stand on edge" at angles indicating an arch of from 45 to 50 degrees, 
measured by a chord of about two miles. In the bluffs of a deep ravine 
near the northeastern limit of the city a section of a part of this arch 
is exposed, affording a fine study of its formation. Hard by in the 
bluffs of Deer Creek are massive exposures of the Devonian shales depos· 
ited horizontally without any evidence of disturbance. 
Taking the angle of ascent at opposing points in the Niagara arch at 
Delphi, and calculating the apex therefrom, I found that the highest 
point of the cone would have an altitude of about 860 feet aboye sea 
level, which would place it nearly exactly on a level with the surface of 
the Niagara limestone in the Fairmount gas well No; 1, and, indeed, on 
a fitir average with many of the higher points of the gas-area northeast 
of Indianapolis. The following table will show the altitude in feet above 
sea-level of the upper surface of the Niagara limestone at some of the 
highest points in the gas field of Indiana: 
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New Castle 812 
Fairmount. 870 and 858 
Jonesboro . 678 
Summitville. 796 
Marion .. 752 and 741 
Farmland. 982 
Winchester 960 
Rushville. 884 
Shelbyville 698 
Francisville. 680 
Peru ••.. 621 
Kokomo. 778 
Broad Ripple 672 
Dunkirk . 909 
Noblesville 685 
Greenfield. 726 
Anderson. • 776 
Frankfort. 563 
Hartford City . 813 
Montpelier . . 836 
This table, when compared with another given below, will show that 
the Niagara rock, when reported upon by the drill, discloses quite as un­
even a surfuce as does the famous Trenton about whose" amielines" and 
"synclines" so much has been written of late. 
TABLE SHOWING ALTITUDE OF TRENTON LIMESTONE. 
New CaAtle. 120 feet above sea level. 
Fairmount 41 " below " 
..Jonesboro 72 " " 
Summitville 82 " " " 
<"Marion. 67 " " 
Farmland. 55 " above " 
Winchester • 53 
" " " 
Rush,ilIe. 124 
" " " 
Shelbyville • 79 below" " 
Francisville. 200 " " " 
Peru. 218 " " " 
Kokomo 97 " " " 
.,Broad Ripple. 109 " " 
Dunkirk 14 " " " 
Noblesville. 85 " " " 
Greenfield 54 " " " 
Anderson. 66 " above " 
Frankfort 487 below" " 
Hartford City . <40 " " " 
Montpelier • 110. " " " 
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Taking the foregoing tables, a comparison of figures will show the gen­
eral westward dip of the. strata, in both the Trenton and the Niagara 
rocks. Of course it should be remembered that the Niagara having been 
exposed to the great glacial forces, must have been worn away greatly in 
places, but it must also be considered that as a rule the highest points 
would be most eroded. Viewed with these conditions in mind and re­
membering the visible surmce proofS of an Upper Silurian disturbance, 
these tables will be found coinciding with the evidence yet to come. 
From Delphi, passing along up the Wabash River, we shall find no 
evidence of any disturbance until we again see the Niagara rock outcrop­
ping, which is near Logansport. There the strata are tilted and distorted 
with the Devonian limestone, non-conformably deposited over it. At 
Kokomo and Peru we find the Niagara limestones broken and upturned, 
showing a continuance of the disturbance, :;tnd going on to Wabash, La­
gro, Huntington, Marion, and Decatur, we find at every outcrop the un­
mistakable signs that we are still skirting along the northern verge of the 
Wabash arch. 
The following tables will afford some curious facts: 
Table of notable extremes in the altitude of the surmce of the Niagara 
limestone, as shown by the drill: 
Francisville. 647 feet above sea level. 
Oxford. 3 " " " " 
Frankfort. 563 "" " " 
Noblesville 685 " " " " 
..Kokomo 778 " " " 
Rushville. 884 " " " " 
Crawfordsville 81 " " " " 
Well No.1, at Peru 621 " "" " 
Well No.2, at Peru 690 " "" " 
Shelbyville 698 " "" " 
Valparaiso 443 " " " " 
South Bend. 245 " " " " 
Elkhart 125 " " " " 
By the above it will be seen that from Oxford to Francisville, a distance 
of about thirty-nine miles, there is a,rise of 644 feet in the surface of the 
Niagara limestone. . From Crawfordsville to Frankfort, 28 miles, the rise 
is 482 foot. From South Bend to Elkhart the fall is but 120 feet in 
about 20 miles, while at Peru there is a difference of 69 feet between two 
wells. Shelbyville and Rushville are about 20 miles apart, and the 
Niagara limestone is 186 feet lower at the former place than at the latter. 
Although the general dip of the strata, when undisturbed, is westward, 
the Niagara at Kokemo, as shown in the first table, is 26 feet higher than 
at MaJ.·ion, which is 30 miles farther east. Taking a section across the 
Sta~ from DecatljI to Cra.wfordsville? we shf!.ll have the followin~: 
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Niagara above sea level. 
Decatur. 768 feet. 
Bluffton. 786 " 
Marion . 752 " 
Kokomo. 778 " 
Frankfort 563 " 
Crawfordsville 81 " 
Or, if we prefer as near an east and west section as possible, take-
Decatur .•• ... 768 
Huntington . 738 
Peru .•. 621 
Monticello . 427 
"Which shows simply a regular dip westward. The truth, in a nut-shell, 
is that the drill is not to be relied upon for locating slight disturbances 
of hidden strata. Everything that the drill has shown with regard to the 
Trenton rock in Indiana may be explained perfectly by either affirming 
or denying the existence of obscure folds or anticlines in that deep· buried 
formation, and the same is true of the Niagara rock. "In the case of the 
latter, however, we have auxill~ary evidence of the most indubitable kind 
with which to corroborate the testimony of the drilL Of course, if the 
Niagara limestone is folded ever so slightly, it follows that the Trenton is 
folded also, and the only question left to discuss, is whether the disturb· 
ance, if there is one, originated at the close of the Niagara period. If 
the Niagara formation is disturbed and the immediately superior forma· 
tions are unciisturbed, then my point is made, and I am right in saying 
that the system of low anticlines in Indiana (which is the chief geological 
feature of our gas field) was formed as late as the clo~ of the Niagara 
rock making. Furthermore, if this upheaval is a part of the" Oincinnati 
.anticline," the whole great range of disturbance extending from the lakes 
to Tennessee, and heretofore referred to the close of the Hudson River 
period, must now be set down as occuring long after the lower Silurian 
formations were finished, and as late as the period in which the water· 
lime deposits were being laid down. 
Professor Orton, State Geologist of Ohio, whose attainments are of the 
highest, has noted, without explaining, the fact that gas is rarely found 
in the Trenton rock under areas where the Niagara limestone is not 
the surface or uppermost stratified rock. It appears to me that this 
of itself is very suggestive of a disturbance which has brough the Niagara 
to the surface. Indeed, in Indiana the highest points above sea-level are 
areas wherein the Niagara limestone is the uppermost stratified rock, and 
some of the lowest points are those capped by the Oarboniferous deposits. 
These mets testify of uphea'Val on a wide scale. 
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In my opinion, Professor Cox was on the right track when he suggested 
that the "Cincinnati anticline" is but part of a great continental dis­
turbance. I think this will be the final verdict of science, but the up­
heaval will be referred to the close of the Niagara period, and not to the 
age of the Hudson River rocks. 
One fact which should be recorded as of value in connection with the 
peculiar condition of the Niagara limestone along the line of the Wabash 
River is the difficulty experienced in boring through it. The drill en_ 
counters the strata at an angle often as great as 60°, rarely less than 40°, 
and the tendency to follow the trend of the hard layers is such that 
the bore is made very irregular. This trouble was encountered in a 
.marke.d degree at Logansport and Delphi. It is to this tilted and conical 
condition' of the Niagara strata that we owe the wonderful apparent 
thickness of the limestone at many points, for in boring through a stratum 
tilted up at an angle of from 45° to 80°, its thickness is apparently much 
greater than when drilling through it at right angles. Had the conical 
upheaval near Kentland never been truncated by glacial action, a drilling 
near its apex would have shown the Niagara limestone to be (apparently) 
eight or nine hundred feet thick, owing to the acuteness of the bore's 
angle with the face of the strata. 
Although, as I have said, we must not depend too much upon the story 
that the drill tells, we may; I think, assume that we are now in pos­
session of facts sufficient to warrant the statement following: If the drift 
were stripped clean off the Niagara rock of the Indiana gas field, we 
should see a surface composed of hillocks and hollows, long low swells 
and sharply abrupt, or, perhaps, truncated cones, a surface, indeed, not 
unlike a sea whose gale.tossed billows had been turned suddenly into lime­
stone. Upon close inspection we should find that most of the higher points, 
like those exposed at Kentland and Delphi, have been ground down a 
great deal by the glacial forces, It may be that the theory is true which 
assumes that the Devonian and Carboniferous deposits once layover our 
entire gas area; but I find the evidence all disputing it directly and em­
phatically. The coal basin of Michigan and the Carboniferous area of 
Indiana lie on opposite sides of the great Niagara disturbance the axis of 
which in Indiana has been named the Wabash Arch. For example, 
;taking a starting point in Gibson County, Indiana, and making a sheer 
section through the strata to the Michigan coal field" we should find the 
Niagara limestone far below sea level at our starting point, whence it 
would gradually rise northward to Frankfort or Kokomo. Then, from 
some point a little south of the Wabash River would begin a descent 
northward, which soon would carry the strata below sea level again, show­
ing that, in a general way, there is a low broad swell of the Niagara form­
ation crossing Indiana from southeast, or east to west, or northwest, 
forming a dividing ridge between the coal fields of Michigan and those of 
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Indiana. A line drawn from Crawfordsville, in Montgomery County, 
Indiana, to Elkhart, Elkhart County, Indiana, near the Michigan line, 
would show, in accordance with the gas bores nearest the line, a ridge of 
Niagara limestone about 400 to 500 feet higher between the extremes 
than at them. For instance, at Frankfort the Niagara is .563 feet above 
sea level, while at Crawfordsville it is but 81 feet above, and at Elkhart 
but 125 above. Take Martinsville, Kokomo and Elkhart, all in Indiana, 
and we shall find the Niagara rock surface at Kokomo 770 feet higher 
than at Martinsville, and 653 feet higher than at Elkhart. In fact, any 
section from south to north across the "Wabash Arch will show a like anti­
clinal arrangement of the Niagara formation, but not a corresponding or 
equivalent arching of the superior formations. In other words, the 
Niagara breaks up through the Devonian and carboniferous rocks, in a 
general way, and wherever the latter exist on the disturbed area they 
are laid down non-conformably. 
Doubtless the glacial forces removed a large part of the Devonian de­
posits, for the bituminous shales and even the Corniferous limestone form­
ations appear in scrappy, island-like remnants here and there between 
areas of Niagara limestone, which, wherever exposed, shows the unmis­
takable grinding of the glaciers over its surface. 
From my point of view, with all the facts at present before me, it ap­
pears probahle that the upheaval, of which the Wabash arch is a part, is 
connected with a continental disturbance which occurred at the close of 
the Niagara period or thereabout, and before the rocks of that formation 
had hardened into stone. That subsidell(~e followed this upheaval, after 
the rocks had hardened, and the force of this sinking crushed the stones 
and arched the Niagara formation into local bubbles or cones as we to­
day find it, at the same time creating the fissures in which the Wabash 
River ill now flowing. Of course all the strata below the Niagara are 
affected by the disturbance, hence the condition of the gas-bearing Trenton 
limestone wHich, as shown by the drill, is lifted up in conical and bubble­
like folds or knobs all over our gas-area, and these bubbles need only to 
be pricked by the drill to emit their long-imprisoned treasures of inflam­
mable matter. 
As yet no lasting, high-pressure supply of gas has been found under an 
area where the Niagara limestone is badly broken. This appears to m.e 
strong proof of the. fact that where these breaks occur they extend down 
to the Trenton, and hence have permitted the gas to escape. The 
Wabash River marks a series of breaks in the Niagara limestone from 
Huntington, or eastward of there, to Delphi, and no gas of value has 
been found along that line or north of it, because the strata north of the 
river ascends t(YWard the fissures. South of the river gas has been found 
in abundance, because the strata ascends from the fissures up to the roof 
of the Wabash arch. Leaving the fissures at Delphi, the Wabash river 
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cuts through the low rock barrier and flows southward to the Ohio. 
Northwestward from Delphi (near Francisville) where the Niagara rocks 
again assume the form of a wide flat bubble, gas is found in considerable 
quantity, showing that wherever the Trenton is lifted and the Niagara 
left arched but unbroken, ga,s may be looked for w,ith confidence. I am 
not prepared to venture an explanation of the 'Correlation between rock· 
arches and ga.'! accumulations further than to suggest the simple law gov· 
erning the escape from imprisonment of any substance lighter than air when 
an opening is presented to it. Wherever the strata confining gas are fissured 
down to the gas, the gas will escape. Along the way of the Wabash 
River the rocks are fissured and the gas north of the river has escaped 
because the Trenton reservoir is lower than the fissure; but south of the 
river the Trenton reservoir being higher than the fissure the gas is reo 
tained wherever its pressure has been resisted by columns of water, oil or 
other matter flowing into the fissure, and also into the lower planes of the 
reservoir; for it is evident that gas will expand until it finds the limit of 
resistance in every direction. Long before a bore was sunk at any point 
on the Wabash River I predicted, in accordance wit,h this view, the find­
ing of gas in the area northeast of Kentland, that is in the region of 
Francisville, and I also predicted the failure .to find it at Kentland, 
Delphi and all along the Wabash, and north of it in a general way, from 
Delphi eastward, predictions which so far have not failed. 
On the Blair farm, about two miles southwest of Francisville, five 
wells have been sunk, gas being found at a depth of 618 to 625 feet, the 
drill beginning in the Niagara rock, which is here overlaid with from 6 to 
12 feet of modified drift and soiL At a depth of from 10 to 180 feet the 
drill encounters crevices, cavities and tilted rocks which greatly impede 
progress. Indeed, the Niagara strata all the way down are broken and 
uneven, the layen< very much slanted and the texture gnarled and reo 
fractory. 
At a number of points in the Francisville region the Niagara limestone 
crops out and is fissured and disturbed. On Prewett's farm, five miles 
northwest of Francisville, there is a sudden drop in the surface of the 
Niagara limestone. Two wells sunk there show the Niagara at the sur· 
face on one side of a narrow marsh, while at the other side a 30 foot 
stratum of the black Devonian shale is 60 feet under the drift and lying 
quite level. The two points are less than a furlong apart on a level 
prairie. This condition of the strata shows either a fauit or a sudden 
dip of the Niagara limestone 
In digging a well in the 'edge of Jasper County, four and a half miles 
northwest of Francisville, a vertical crevice was found in the Niagara 
limestone out of which rose a strong vein of water. The crevice was a 
foot in width and filled with" quick-sand," into which poles were thrust 
many feet without finding bottom. In this sand were found the bones 
and antlers of a deer. 
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On Pinkamunk River, seven miles west of Francisville, there is a sud­
den dip, or change in level, of one hundred and ten feet in the Niagara 
limestone within less than a quarter of a mile. The black Devonian 
shale is always found in the lower planes of these faults or " drops," or 
monodines, as the case may be, showing that it has been deposited non­
conformably. 
It may be well to remark just here that in this study I have taken no 
account of the stratum of water-lime rock, varying from nothing to thirty 
or more feet thick over most of the Niagara area north of the Wabash. 
I have treated it as "Niagara limestone," as it appears to have been 
affected by the disturbance here under consideration, and, moreover, it 
has been hard to distinguish it at most points. 
The following table contains a partial list of sudden changes of eleva­
tion in the Niagara limestone near Francisville, Kentland, Monon, and 
Delphi: 
Delphi. 150 feet in less than half a mile. 
Francisville 110" (, U quarter-mile. 
Francisville 90" " "furlong. 
Kentland. 250" " ,( mile. 
Monon ... 60" " "mile. 
The above changes of level in a number of instances would be much 
greater if we calculated the truncated part of the eroded cones. All 
these inequalities might be referred to the effect of glacial action were it 
not for the Devonian deposits found resting in level !Strata above and 
around them, and for the uptilted, broken, warped and distorted condi­
tion of the Niagara rock ~trata. 
The gas found on the Blair farm, above referred to, is of excellent 
quality, dry, clean and almost odorleS!!, burning with a strong, clear flame. 
It is found in a grayish magnesian shale, or granular, laminated mag. 
nesian limestone, of open porous texture, lying in the dividing line be­
tween the Hudson River and the Niagara formations. The gas-bearing 
stratum is about twenty feet thick, and below it are the Hudson River 
and Utica shales overlying a very hard close-grained, cherty and barren 
Trenton limestone. This fertile dividing "seam" afforded a sharp flow 
of heavy oil in the first well at Francisville at about 630 feet below the 
surface. 
Taking now a wide survey of the area north of the Wabash River, and 
west of a north and south line through Logansport, we shall find that the 
surface of the Devonian shale at Valparaiso is seventy-two feet lower 
than the surfuce of the Niagara limestone at Francisville, the same shale 
at Oxford is 367 feet lower than the Niagara at Francisville, and at 
Monticello the Niagara is 258 feet lower than at Francisville. This view 
shows that the sudden breaks near Francisville are not local merely, but 
\ 
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part of a great Niagara disturbance which runs across the State. More­
over it clearly demonstrates, in connection with the other facts set forth 
in this paper, that the Devonian and other stratified formations superior 
to the Niagara, have not been affected by the disturbance, and that there­
fore they have been deposited since the disturbance took place. 
The chief economic interest attaching at present to the Wabash Arch 
is connected with the gas and oil deposits found within the hollows of its 
porous folds. As fur as the arch goes both gas and oil are likely to be 
found save in those areas where the rocks have been so broken as to per­
mit the escape of these substances. In this connection it is interesting to 
note that in the broken ,and crushed Niagara rock at Monon the oil has 
evaporated until there is left in the crevices a tough bitumen of a very 
dark brown, almost black color, exceedingly heavy and coal-like. The 
gas has escaped through these crevices, leaving this residuary bitumen to 
tell the story of its departure. It is entirely possible, almost probable, 
that a considerahle area of paying oil deposit may yet be found on the 
northern and northeastern slopes of the Wabash Arch. Indeed, some 
wells already sunk give great encouragement, notably those at Royal 
Center. 
FOSSILS AND THEIR VALUE. 
WILL H. THOMPSON~ 
I. 
THE USE OF FOSSILS. 
In writing for the understanding of the people generally, it is hard to 
find terms or phrases suited to convey clearly the nature and the import­
ance of that connection which a knowledge of fossils bears to an intelli­
gent study of even economic geology, Every geologist knows full well 
that most people verily believe science to be a humbug. There is an 
abiding popular faith in what is called" practical knowledge," a phrase 
that covers all manner of blunders, discouragements and disasters. Science 
is, in fact, the only true practical knowledge, and there is no such thing 
as permanent success disconnected from business done upon scientific 
principles. Geology, for instance, is simply a knowledge of the earth's 
materials. Out of these materials come all the substances which go into 
the arts, the commerce and the subsistence of mankind. Geology is not, 
therefore, a mere study of rocks for curiosity's sake. It is the study of 
the earth for man's sake. To properly study the earth we must first get 
possession of akey to its secrets, or to a part of its secrets, at least. It 
has been demonstrated that the fossils found in the rocks furnish thlS key. 
Geologists know this so well that they take it too much for granted that 
the people know it also. It would seem to be the duty of this department 
to write for the people rather than for the geologists. The people of 
Indiana pay for the geological work of the State in order that they may be 
nformed, along with all the rest of the world, upon the matters connected 
with a proper understanding of Indiana's physical resources. Many per­
sons of considerable intelligence come to the museum of minerals and 
fossils, and go away scoffing at the possibility of such a collection of 
objects ever having any bearing whatever on the development 01 the 
State. So.called" practical" men are fond of asserting that all geol­
ogists are cranks, and all scientific investigators mere theorists. One 
thing, however, is very notable; there is not a single instance on record 
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of It man who, after giving geology a fair study, ever denied that its 
importance is very great, It is those only who are ignorant of the truth 
who profess a contempt for it. 
Coming now to a short study, in the plainest way, of the relations be­
tween a practical knowledge of' fossils and the proper understanding of 
the formation of the earth, let us first take the simplest examples at our 
command. If any particular general deposit of stratified rock be ex­
amined we shall find certain fossil forms, either vegetable or animal, or 
both,peculiar to that rock alone. This being demonstrated, we may be 
certainly abl~ thereafter to identifY the rock hy its fossil forms, no matter 
in what locality found. By long study and careful comparisons, geol­
ogists all over the world have been ahle to describe, figure and classifY a 
vast number of ,these fossils and assign to each genus and species its lo­
cality or horizon in the rocks of the earth. Hence it is that a museum 
of fossils has a great value, as it holds the specimens from ~hich it is 
easy to determine the name and locality, as well as the peculiar formation 
holding it, of any fossil in question. For simple instance, a citizen of In­
diana living in Carroll County 'came to the State Geologist and claimed 
that he had found coal while boring a well in that county. The Geologist 
immediately told him that he was mistaken, that it was quite impossible 
for coal deposits to exist in the region indicated. How did the Geologist 
know this? He knew it because he had fossils from the topmost fossil­
bearing surface rocks in that county, which showed those rocks to be of 
the Devonian age-rocks deposited long prior to the rocks of the carbon­
iferous or coal· bearing age. This was a test which could not fuil. ' The 
apparently useless fossils of the cabinet, and the apparently dry and use­
less reports of the State Geologist, here showed their value to the citizen, 
who, but for their information, would have been tempted to expend large 
slims of money in trying to demonstrate that Devonian black shale is 
coal. Another case in point was that of a gentleman who, in boring a 
well for gas, struck a very hard stone which he reported to be gray gran· 
ite. The State Geologist asked for a piece of the stone, and a fragment 
was brought to him, which contained a fossil of the Niagara limestone, 
and which readily dissolved under the action of acid. Here was perfect 
proof that the rock reached was not granite, but was limestone and of the 
Niagara formation, a formation which lies fur above the granite when in 
place. It is true that limestone is easily distinguished from granite by 
the naked eye, but the testimony of the fossils goes to the age of the rock 
and its proper place in the crust of the earth. It is testimony which al. 
ways amounts to conclusive evidence. No man who knows whereof he 
speaks will ever contradict it, no'r is there any better source of evidence 
likely to be discovered touching the remote history of the processes of 
nature. 
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So it will appear plain to even the most unscientific mind that fossils 
really have a use, and may serve civilization a valuable turn; for the 
moment that a cabinet of specimens ceases to be a mere collection 'of curi­
osities, it begins to take on a practical and precious significance to the 
student and to the broad-minded business man as well. 
It is not, however, the greatest value of geology that it has a strong 
bearing upon the physical development of the countries in which its re­
sults are applied. There is a higher function of the science, which is to 
broaden the intelligence of the world, and thus to aid in impelling civili­
zation along the best lines of progresR. 
What are fossils? In a general way, a fossil is any object, organic or 
inorganic, which has been preserved in the rocks of the earth, and which 
testifies of a past period of terrestrial life. Even the implements made 
by prehistoric men are, if found imbedded in the earth, strictly fossils. 
This admitted, the view widens at once, and we see that the study of 
these unearthed remains may tell a story even more reliable and indis­
putable in many particulars than the written histories left us by men. 
That fossils are of great use, then, can not be questi9ned. They are 
the alphabet of that language in: which the records of nature are written 
, on the rock tablets of our earth. This alphabet must be learned before 
those records can be read and understood; and, after all, the lesson is not 
so difficult as it might at first appear to be. Much depends upon the 
spirit in which the task is nndertaken. 
II. 
THE ~ATURE AND DISTRIBUTIO~ OF FOSSILS. 
Organic fossils are of two kinds, animal and vegetable, and they repre­
sent a great variety of genera and species, most of them quite extinct at 
present. 
Inorganic fossils, as we shall consider them, are confined chiefly to ob­
jects manufactured by prehistoric men. 
Animal remains, found in a fossil state, are distribnted throughout the 
sedimentary rocks of the earth from the lowest limestones of the lower 
Silurian formation up to the most recent deposits on the surface of our al­
luvial areas. It is scarcely necessary to consider here the shadowy 
and doubtful remains claimed to have been found in certain of the 
older rocks. We may safeiy begin with the lower Silurian limestones as 
the lowest legible register of the· fossil history of animal life. These fos­
sils appear to have been almost wholly deep sea animals of simple struct­
ure comparatively and of a low order of life. A great number of them 
can be compared in general structure with the simpler shell-fish of the 
present time, and, so perfectly have their forms been preserved, we can 
figure, describe and classify them with almost as much accuracy as can be 
applied to living organisms. Moreover, the science of comparative anat­
SA ,. 
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amy has been so perfected that we can certainly assign to every part of 
any fossil form its function in life, and thus demonstrate the habits and 
mode of existence, and finally the habitat of the animal while living. In­
deed it is perfectly po'ssible for the expert comparative anatomist to recon­
struct the form of an extinct species by the clue furnished through the 
study of a single and even minor part of the animal. 
It has been shown by a comprehensive survey of all the best defined 
facts resulting from paleontological study that organic life has probably 
developed gradually from a lower to a higher state, and from general to 
special forms through all the past ages. The nature and the distribution 
of fossils settle this theory pretty clearly, and the facts of the post-fossil 
period do not conflict with it. 
From the Lower Silurian to the Upper Silurian, thence to the Devonian 
and on up through the Carboniferous to the Drift deposits, the rocks of 
Indiana are marked by characteristic fossils by which each stratum may 
be distinguished from all. the others. The same may be as well said of 
the stratified rocks in every country on the globe. 
Vertebrate animals have left their remains in these rocks, so as to be 
certainly identified as far back as the Devonian age, early in which fishes 
must have swarmed in the waters. In the Devonian strata of Indiana, 
however, few perfect impressions of these fishes have been found, though 
teeth, scales and fragments of other parts have been gathered in great 
abundance, mostly in a rather imperfect state, owing to the conditions 
under which they were deposited_ 
The Carboniferous Age is represented by rocks bearing a wonderful 
amount and variety of plant fossils, the vast deposits of coals themselves 
being the result of vegetable accumulations. Besides the plants, these 
interesting rocks contain a great number of curious and characteristic sea 
animals, among which the crinoids have, perhaps, attracted most atten­
tion, though the pentramites, the archimedes and the mar fishes have claimed 
a great deal of discussion. 
The fossils of the Drift proper are water-worn and ice-worn pebbles 
and bowlders (these may properly be termed fossils in this connection) 
and worn fragments of coal, iron ore, granite and greenstone set in a body 
of peculiar blue clay. These inorganic fossils antedate and underlie the 
superficial formations in which are found the remains of the mound-build­
ers, the flint, copper and pottery imp1ements of various Indian tribes, and 
the skeletons and fragmentary remains of various huge extinct anima1 
species like the mastodon and mammoth. 
A large number of so-called sub-fossil remains have been unearthed 
from the alluvial deposits of Indiana, but these have no important bearing 
upon the geology,of the State, the species being such as are still extant in 
the regions where the specimens were found. It is well, nevertheless, to 
examine them careful1y. 
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III. 
THE IMPORTANCE OF COLLECTING AND PRESERVING FOSSILS. 
If intelligent people generally would take a reasons.ble interest in col­
lecting and preserving fossils, most excellent results would be sure to fol­
low, especially if the fossils were promptly donated to the Btate museum. 
Indeed it is very strange that so little is done in this way for the upbuild­
ing of a great collection dedicated to the use of the people. The State 
Geologist can accomplish but a small part of what could be effected if he 
had the hearty help of active and intelligent men and women all over the 
State, who would send. him the results of their work done in leisure mo­
ments. While it is true that a large number ofthe fossils taken by any 
collector will be practically without any value, it is also true that now and 
again something new, instructive and sometimes very valuable will turn 
up. It is a common and very foolish mistake to imagine, however, that 
money can be made by collecting fossils for sale. The sooner this notion 
is cast aside the better for everybody. The only worthy reward to which 
the collector can look forward is the satisfuction of knowing that he has 
done something to aid in the general advance of scientific investigation, 
and that he has thereby added something to a study which will widen the 
scope and enlarge the powers of our civilization. The collecting of a 
great museum of organic remains for our State should be a matter of in­
terest and pride to every good citizen, and it is to be hoped that in the 
future more will be done to help in the matter than has yet been thought 
worth while. A great many small private collections exist allover the 
State; these are quite worthless, save as curiosities, to their owners, 
while if they were donated to the State and properly set up in the mu­
seum they would become for all time the source of education and profit to 
all the people of the great commonwealth. This is especially true of the 
relics of prehistoric men-the flint, copper, bone and pottery implements 
and ornaments found here and there all over the State. Such collections, 
while they are cumbersome, inartistic and quite out of taste and place in 
a private house, are the fitting furniture of a great popular museum. 
Their only value is in connection with a public exhibition which should 
be as permanent as the government itself,' and to tllis all private collec­
tions should be promptly and willingly donated. 
IV. 
HOW TO COLLECT FOSSILS. 
The chief thing in the makeup of a successful collector is a pair of good 
eyes, the next thing .is a habit of close and accuratQ observation, then 
comes a knowledge of the great value which may attach to the very 
simplest objects in nature, and finally perseverance. 
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Singularly enough, a prejudice exists in the minds of people against 
the collector; by them he is looked upon as a harmless but misguided 
"crank" wasting his life on a pursuit too utterly unprofitable to be worth 
the notice of intelligent and energetic manhood. This is chiefly because 
the objects and the remote results of science are not palpable, present 
things, subject to the immediate test of popular experiments. On ac­
count of this well-known prejudice many persons who otherwise would de­
vote much time to observing and collecting can not m,!ster up courage to 
face the current of vulgar comment. The writer of this paper only a 
few days ago was accosted by a man who saluted him thus: "Hello! 
nosin' round 'mongst the domicks, eh! Findin' many periwinkles these 
dars? How much are ye a givin' for snail-shells an' injin ffints now?" 
Here was a different phase of the Same spirit which formerly made 
martyrs of all investigators. The collector and student of nature must 
expect that he will meet this spirit, and unless he be able to meet it cheer­
fully and as a matter of course, he will be sure to accomplish very little. 
On the other hand, however, he will find many friends and helpers; men 
and women who, unable or lillprepared to give attention to science, are 
still willing and anxious to offer every aid in their power to make the 
way easy for those who are devoting their lives to the work of collecting 
the facts upon which knowledge is based. 
The tools of the collector are few and very simple. A good steel ham­
mer with a rather long poll at one end and an edge at the other is the 
most important; it should have a strong but slightly elastic helve a,bout 
twelve inches long, and may be carried in one's pocket. This is to be 
used in breaking the stones and in extracting fossils where it may be done 
without very careful work. A small cold chisel of very hard and tough 
steel is very useful in taking out delicate fossils where it is necessary to 
cut round them with great care and caution. Armed with these two sim­
ple implements a fairly expert person can be very successful in obtaining 
specimens of all the organic forms discoverable in outcropping rocks. Of 
course, when excavation becomes necessary the usual quarrymen's tools 
must be uSed. A basket for carrying collected specimens is very handy. 
One thing most often overlooked by even expert collectors is to keep a 
perfect record of the, place and the rock in which each specimen is found. 
This should never be neglected for a moment. Always carry a book and 
a pencil for the purpose, and so soon as a specimen is taken, make a careful 
descriptive note of the fact together with all account of the surroundings; 
then mark each fossil to correspond with the entry in your book; by this 
means all mistakes may be avoided. Without such a record a collection 
may be almost useless. 
When a collection is being made for private purposes the collector can 
confer a great favor upon the State, and at the same time add Yalue to 
his own fossils by sending duplicates to the State Geologist, who will take 
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great pleasure in assisting in their identification, both for the collector and 
the State Museum. Private collections donated to the State will be label· 
ed with the donor's name and thus become a permanent monument to his 
public-spirited and liberal act. Of course it is quite impossible for one 
not an expert to know much about the interest or the scientific value of 
what he may collect, but he will always find men of science ready and anx­
ious to give him every aid in their power. If intelligent people generally 
could be induced to take a fair interest in building up a great State Mu­
seum we should soo~ succeed in the work. A magnificent foundation is 
already laid, and no room in the State Capitol is more visited or better 
enjoyed by the people of the State. It is to be hoped that greater inter­
est than has been heretofore manifested may be taken in thi~ subject. 
v. 
FOSSIL BEDS OF INDIANA. 
No State in the Union has greater or more varied fossil beds than has 
Indiana. From the Ohio River to as far north as the stratified rocks are 
found outcropping most interesting deposits, rich in remains ofboth animal 
and vegetable organisms, have been worked with great success by collectors' 
and learned explorers. Ever since the days of Owen and Lyell the rocks 
of Indiana have demanded and received the attention of the best paleon­
tological experts, but not until within the last twenty years have the strata 
generally been cut in every direction by railroads to an extent that has 
rendered their contents easily approachable by the collector. Along with 
the advance of great internal improvements in the State, science and 
scientific methods of investigation have been making rapid progress. The 
common school system, the enterprise and learning of our newspaper and 
magazine publications, the liberal and enlightened policies of our pulpits 
and our colleges, and more than all, perhaps, the restless, inquiring, 
investigating s'pint of our people have pushoo forward the study of every 
material interest, and this has forced the study of geology and its kindred 
sciences upon us as a matter of practical importance. Consequently, all 
the best known and richest fossil beds as yet discovered in Indiana have 
been pretty thoroughly explored and stlldied by V&y competent men. 
The coal-measure fossils of Indiana, especially the vegetable forms, have 
had the least attention, while those of the Lower Silurian, the Niagara 
group and the Keokuk shales have beeome most widely known. Certain 
coral forms ofthe Devonian formation, however, have been most thoroughly 
studied and figured. The black shale of the Devonian has not had due 
attention, its fossils being of very rare occurrence, and so few of them 
have been found that there is yet room for doubt as to the rock's geologi. 
cal identity. To this shale the entnusiastic student may turn for investi­
gation) with a chance to win his spurs in science by collecting a suite of 
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fossils, from which the deposit can be certainly placed. It is not to the 
famous fossil mines that one must go for something new, but to those as 
yet undiscovered. Still, for the information of persons interested in 
collecting for museums and colleges, it may be well to call attention to a 
few of the richest deposits in the State, with some descriptive notes of a 
general character. 
SPERGEN HILL. 
This famous deposit of sub-carboniferous fossil forms is in 'tVashington 
County.' The rock in the" hill" is cut up by the L., N. A. & C. Rail· 
road, and is exposed in heavy masses of easily disintegrated limestone, 
which weathers to dark reddish clay, leaving well preserved fossils com­
paratively free from adhering matter. This. railroad cut, known as the 
"Spergen HiU cut," is east of'Salem about five miles, and within fifteen 
minutes walk of Harristown. The rock is the lower bed of the St. Louis 
group, and is usually ealled the" Warsaw Bed." Beginning on page 
138 of the Fifteenth Report of this Department, the reader will find a 
list of the fossils taken from this bed; it was carfully prepared by Prof. 
S. S. Gorby, who made an able report of the geology of Washington 
County. In the Twelfth Report of this Department, made by Prof. 
John Collett, may be seen excellent figures and descriptions of a great 
many Spergen Hill fossils, from which sufficient information may be had 
to enable any intelligent person to identity nearly all the more common 
forms. It might as well be admitted, however, that the Spergen Hill 
beds seem to have been practically exhausted; but, doubtless, there are 
other places where the same fossils are quite as plentiful, and where new 
forms might be found associated with them. At least it is well worth 
while to look for new beds. 
THE WALDRON FOSSIl, BED. 
All over the enlightened world the shales of Waldron are familiar to 
students of paleontology. This deposit outcrops along Conn's Creek, in 
Shelby County, and in many places over a small area, including a part of 
Rush County. It is a laminated, friable so-called" soapstone," consisting 
of clayey shales and partings supposed to dearly mark the dividing line 
between the Upper Silurian and Devonian formations. Nowhere in the 
world has there been found a more interesting and productive bed of 
rarely preserved fossils of the upper Niagara rocks than that of Conn's 
Creek. The rock is of a blue or grayish blue tinge, rapidly weathering 
to a rusty yellow, and crumbling when exposed to the atmosphere. In 
places it is a mass of fossils whose forms have been retained with remark· 
able nicety after showing the minutest details of structure. Some of 
them are of grand size, notably species of gyl'Oeeras and orihoeeras, whilst 
others show forms of exceeding delicacy an~ beauty. 
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Professor Hall, of N ew York, has described a large number of these, 
many of which will be found figured and described in the Eleventh Report 
of this department, then rlirected by Prof. John Collett, State Geologist, 
whose work has been of great value to science and to the people. Not a 
few of the so-called Waldron fossils remain yet unfigured and undescribed, 
offering to the ambitious student a beautiful field for original work. 
THE LOWER SILURIAN BEDS. 
These are so common in the area of Hudson River outcrop that no de­
scription is necessary. A great many fine specimens are taken in the 
vicinity of Richmond, and thence southward fossil deposits are numerous 
to the Ohio River banks. 
DEVONIAN BEDS. 
Near the falls of the Ohio River, at Jeffersonville and New Albany, 
the coral forms of the Devonian rocks are found in most perfect preser­
vation. Prof. Davis, of Louisville, and Mr_ George K. Green, of New 
Albany, have done a great deal to bring before the world these magnifi­
cent fossils. Specimens of grand size and so preserved as to show every 
line of the beautiful and delicate coral structures have been sent to all 
the principal museums of the world. Prof. Davis has photographed, 
figured and described these in a great work soon to appear and for which 
the world of science will be under lasting obligations to him. As a pre­
liminary study to this work the student would do well to visit the great 
Devonian coral beds. 
COAL-MEASURE FOSSILS. 
The fauna and flora of the 'coal-measure rocks have not had due study 
in Indiana. Prof. Collett, it is true, did all in his power, and Prof. 
Cox made every exertion during the necessarily cramped and rapid sur­
vey of the coal fields, but the money and time at command could not 
permit them, or either of them, to make that minute and leisurely 
examination which alone can afford valuable results in paleontology. 
The work of the present State Geologist has been entirely outside 
of the coal-measures area and consequently nothing in this field could 
be done by him. For plant species the collector in the coal-measure 
rocks may look in the shales above and in the fire-clays below the 
seams of coal, with most confidence, but often beautiful remains are 
found in the sandstones and limestones between the seams, especially 
where they are of a shaly nature. The animal remains are mostly found 
in the harder rocks and often in clay and iron nodules or concretions 
which when split open disclose the fossil. Some very beautiful plant 
impressions are also found in these concretions. In Vermillion, Fountain, 
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Olay, Vigo, Daviess and Sullivan counties, and from there southward to 
the Ohio River, are outcroppings of the coal-measure rocks from which 
characteristic fossils may be taken, and this is the most interesting and 
promising field left to the energetic collector. In this field a few insect 
remains may be found, as indicated by a few specimens from Orange 
Oounty. In Tippecanoe Oounty some sub-carboniferous fossils (very in­
teresting as throwing light probably upon the earlier forms of a few coal­
measure fossils) have been taken by Professor Gorby, but they are not 
yet figured, 
WATER LIME (LOWER HELDERBERG) BEDS. 
The survey of the State is just now 'at the point of examining and 
studying this important group of rocks, and as yet the fossils therein 
have not been sufficiently compared and classified to admit of de­
tailed report. Professor Gorby and the writer of this, togethet with 
the State Geologist, have traced these rocks almost across the State 
from east to west, and have found the deposit of varying thickness 
and composition, but always bearing the general characteristics of the 
water lime wherever found. Usually it occurs in thin layers of bluish 
colored impure limestone, 'but at times it tends to become grayish 
and more compact. In the gas wells of the northern part of the State 
the drill passes through this formation, and, owing to the thickness there 
of the.Niagara limestone, some geologists have made the mistake of sup­
posing that the water lime is of unusual depth, when in fact it is not. 
The Niagara rocks of middle and northern Indiana have been greatly 
disturbed and lifted, and this has given rise to many untenable theories, 
among which that of the great thickening of the water lime rock is the 
chief. Professor Gorby, who certainly has had the best opportunity to 
study the formation, will soon make a most interesting and authoritative 
report touchfug the water lime group in Indiana. Meantime, the atten­
tion of geologists and collectors is called to this field with the hope that 
all the information possible m~y be gathered by (his department on a sub­
ject which is very important from both the scientific and the economic point 
of view. As the drillings from gas wells are very unreliable and rarely 
contain perfect fossils, careful studies of all the outcrops of water lime 
will be of prime interest. The State Geologist will deem it an especial 
kindness if any collector will send to the office fossils found in this forma­
tion in Indiana, accompanying each with a definite description of the 
place and the rock wherein it was found .. 
KEOKUK CRINOID BEDS. 
Perhaps the most famous crinoid beds in the world are those in the 
bank of Rock River (or Sugar Creek), near Orawfordsville, in Montgom­
ery county. In the report of this Department for 1875, Prof. John Col­
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lett, then Assistant to the State Geologist, made a list of the fossils found 
in that bed so far as they had been figured and described at that time, but 
since then considerable additions have been made. As the crinoids are 
the most interesting, a corrected list of them is appended to this paper; it 
is furnished by Mr. Charles Beechl~, to whom I am greatly indebted. 
The history of the Crawfordsville crinoid bed is curious, and tends to 
show how slow have been the movements of science in the West. 
The first specimen, an Aliinoorinu8, was found by Prof. E. O. Hovey, 
of Wabash College, in 1842. One of the finest specimens ever found was 
an Onychoorintf,8 ea:mtlptU8, which appeared in the Scientinc American of 
July 12, 1887. Between 1842 and 1875, a period of thirty-three years, 
the beds were worked now and again by different persons. O. W. Corey, 
of Crawfordsville, a man without training in science, diJ a great deal to­
ward developing the wealth of the deposit. Prof. Bradley, wh(} was 
working at one time for Prof. Hovey, ofWaoosh College, made known 
to Prof. Marsh, of Yale College, the extent and importance of the beds, 
and was employed to make a oollection for the latter institution, which he 
did. A fine collection of specimens was sent to the British Museum by 
Mr. Charles Dyer, of Cincinnati. Professor Hovey made large collec­
tions, but there was no detailed local study made which could. be called 
authoritative; the specimens were sent to this, that and the other sup­
posed authority to be passed upon, and very soon no little confusion pre· 
vailed in classfication and nomenclature. 
From 1858 (in which year two specimens were named-one by Hall 
and one by Lyon and Cassidy) to 1881, thirty-two species now known to 
have been found in these beds had been named. Through the steady in­
dustry of Professor Hovey, Wabash College slowly drew into her mu­
seum a very fine cabinet of crinoid forms, some of which are extremely 
rare, but a far greater number of the choicest fossils found their way to 
distant States and to alien countries. Few of the educational institutions 
of Indiana. have secured even a fair collection of these beautiful and in­
structivil remains. 
The beds appear low 'in the bluffs of Sugar Creek (Rock River) under­
lying a heavy and impure sandstone. The fossils are imbedded in a blu­
ish gray shale which is variably silicious, soft when first exposed, but soon 
hardening into a rElfractory state, which renders the specimens difficult to 
(,llean if not attended to at once. 
Recently Mr. Charles ~eechler, to whom I am so much indebted, has 
been working the beds successfully for Professors Wachsmuth and Spring­
er, whose studies of crinoids are, perhaps, the most thorough in existence, 
and whose collections are among the best and most extensive to be found 
anywhere. 
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*CORRECTED LIST OF FOSSILS FOUND AT CRA WFORDS­
VILLE, IND. 
BY CHARLES BEECHLER. 
PORIFERATA. 
1884. Ckodietyt! glorWsa, Hall, 35th An. Rep. N. Y. Mus., page 479. 
1884. Ckodictyaf mohn, 35th An. Report N. Y. Museum, page 479. ' 
1881. Dictyophyt<Jn cylindricum, Whitfield, 35th An. Rep. N. Y. Mu., 
page 475. 
1882. Ectenodietya (Phragmodictya) eccentria, Hall, 35th An. Rep. N. Y. 
Mu., page 476, pI. 20, fig. 1. 
Eyrodietya romingeri, Hall, 35th An. Rep N. Y. Mu. page 476. 
1881. Phragmodietya (Dietyophyton) catillaforme, Hall, 35th An. Rep. N. 
Y. Mu., page 477, pI. 21, figs. 1-6. 
1882. Phragmodictya lineata, Hall; 35th An. Rep. N. Y. Mu., page 
478, pl. 21, fig. 8. 
1884. Phragrnodietya patiUij'o'Nnw, Hall; 35th An. Rep. N. Y. Mu., page, 
478. 
1884. . Physospongia alteranta, Hall; 35th An. Rep. N. Y. Mu., page 481, 
pI. 20, figure 9. ' 
1884. Physospongia colletti. Hall; 35th An. Rep. N. Y. Mu., page 480, 
pI. 20, figure 7. 
1882. Physospongia dawsoni! (Whitfield) Hall; 35th All. Rep. N. Y. 
Mu., page 479, pI. 20, figs. 4, 6, 8. 
C<ELENTERATA. 
[Several specimens of the genus Zaphrent,is have been found at this 
locality, but no definite species have yet been determined except in one 
case; Ind. Geol. Rep. 1875, gives Zaphrentw dalli Edwards and Haime, 
also the species Aulopora gigas, Rominger, AmplexU8fragilis, White and St. 
John, Syringopora (sp.?)] 
"'Part of thillliBt was published in the American Geologist. December. 1888. 
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ECHINODERMATA. 
CRINOIDEJE. 
Species marked with an * are referred to said genus for the first time 
by Charles Wachsmuth and Frank Springer in their work on the revision 
of the Palreocrinoidea from which this list of crinoids has been compiled. 
1881. Agaricocrinus springeri, White. ·Geol. Rep. Ind., 1881. 
*1868. Barycrinus herculeus, Meek and Worthen. (B. hoveyi var. hereu' 
leus) Proc. Acad. Nat. ScL, Phila., p. 341. Geol. Rep., Ill., vol. 
v, p. 485, pl. 13, fig. 2. /I 
1861. Barycrinus hooeyi, Hall. (Oyathocrinus hoveyi) Desc. Now Pal. 
Crin. p. 5, Bost. Jour. Nat. Hist., p. 293. Meek and Worthen, 
1873, B. hoveyi, Goo!. Rep. Ill., vol. v. p. 486, pl. 13, fig. 1. 
*1859. Batocrinus indianamsis, Lyon and Casseday. (Actinocrinu8indi­
aruEnsiB) Amer. Jour. ScL and Arts, vol. xxix, p. 75. Meek 
and Worthen, 1873. Actinocrinus indiaruEnsiB, Geol. Rep. Ill., 
vol. v, p~ 341. 
*1880. Batocrinus wachsmuthi, White. (Acti1wcrinus wachsmuJlti not A. 
wachsmuthi 1962-Actinocrinus scitulus.) Author's Edit. from 
12th Annual Rep. U. S. Geol. Surv. by Hayden, p. Hi2, pI. 40, 
figs. 1 a. b. Geol. nap. Ind., 1879-80, p. 142, pI. 7, fig. 6. 
1869. Oalceocrinus bradleyi, Meek and Worthen. Proc. Acad. Nat. Sci., 
Phila., p. 73, also 1873 Geol. Rep. Ill., vol. v, p. 502,pl. 14, 
fig. 9. 
1868. Oatillocrinu8 bradleyi, Meek and Worthen. Proc. Acad. Nat. Sci., 
Phila., p. 342; also 1868, Geol. Rep. Ill., vol. v, p. 504, pI. 14, 
figs. 10 a. b. 
1865. Oyathocrinus arboreus, Meek and Worthen. Proc. Acad. Nat. Sci., 
Phil., p. 160; also Geol. Rep. Ill., vol. iii, p. 520. 
1879. (?) Oyathocrinus hwl"r'isi, S. A. Miller. Jour. Cin. Soc. Nat. Hist., 
vol. ii, pI. 15, fig. 2. 
1869. Oyathocrinus inspiratus (?), Lyon, Trans. Amer. Philos. Soc., vol. 
xiii, p. 457, pI. 27, fig. k. 
1859. Oyatlwcrinus multibrachiatus, Lyon and Casseday. Amer. Jour. Sci. 
vol. xxviii. 
1870. Oyathocrinus poterium, Meek and Worthen. Proc. Acad. Nat. ScL, 
Phila., p. 24. Geol. Rep. Ill., vol. v, p. 489, pI. 12, fig. 4. 
1860. DWlwcrinus ficus, Casseday and Lyon. Proc. Amer. Acad. Arts 
and Sci., vol. v, p. 24; Meek and Worthen, 1873; Gool. Rep. 
Ill., vol. v, p. 500, pl. 14, filS' 1.. 
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1860. Diehoerinus polydaetylus, Casseday and Lyon. Proc. Amer. Acad.~ 
Arts and Sci., vol. v, p. 20. 
Syn. D. expaWlUll, Meek and 'Vorthen (not De Ron. and Leh., 
1853.) Proc. Acad. Nat. Sci., Phila., p; 344; also Geol. Rep. 
Ill., vol. v, p. 500, pI. 14, fig. 1. 
1858. Jibrbesiocrinus Wortheni, Hall. Geol. Rep. Iowa, vol. i, pt. 2, p. 
632, pI. 17, fig. 5. 
*1859. Ollacrinus tubero3U8, Lyon and Casseday. (Goniasteroidoerinus 
tuber03U8 and type of that genus.) Amer. J our.Sci..;7i.and Arts, 
vol. xxviii, (ser. 2) p. 233 ; Wachsmuth and Springer, Proc. 
Acad. Nat. Sci., Phila., p. 263. 
1859. Onychoerinu8 exBeulptu.,~, Lyon ana Casseday. (Typical species.) 
Amer. Jour. Sci., vol. xxix, p, 78. 
Syn. Onyehoerinus (Forbesiocrinus) norwoodi, Meek and Worthen. 
Geol. Rep. Ill., vol.-ii, p. 245, pI. 18, fig. 3. 
*1859. Onychocrinus ramulo8u8, Lyon and Casseday. (Forbe8iocrintts 
ramuWsus, L. and C. not Hall.) Amer. Jour. Sci., vol. xxviii, 
p.235. 
1865. Platyerinu8 hemiBpherieus, Meek and Worthen. (Pleurocrinus.) 
Froc. Acad. Nat. Sci., PhiIa., p. 162; arso Geol. Rep. Ill., vol. 
iii, p. 466, pI. 16, fig. 9, and vol. v, p. 16, fig. 6 a. b. c. 
1870. Poterioorinu8 (Pachyloerinus) eQncinitus, Meek and Worthen. (Pot.
lZeacrinusl ooncinnu8.) Proc..A cad. Nat. Sci., Phila., p. 26; 
Geol. Rep. Ill., vol. v, p. 490, pI. 14, fig. 3. 
1869. Potcriocrinu8 (Scaphiocrinus) coreyi, Meek and Worthen (not.Pot. 
coreyi WortheN. Geoi. Rep. TIl., vol. vi, p. 514.-Pot. Scytalo­
erinul! grandis, W. and Sp.) proc. Acad. Nat. Sci., Phila., p. 
148; Geol. Rep. Ill., vol. v, pI. 15, fig. 1. 
*1870. PoteriocrinU8 (Decadoorinus) depres3U8, Meek and Worthen. (Sea. 
phiocrintu depreswus.) Proc. Acad. Nat. Sci., Phila., p. 27; 
Geol. Rep. Ill., vol. v, pl. 14, fig. 8. 
1878. Potcriocrinus (Scaphiocrinu.8) gihsoni, White. Proc. Acad. Nat. 
Sci., Phila., p. 31. 
*1879. 	 Poterioorinus (Scytaloorinus) grandis, Wachsmuth and Springer. 
(Described Poteriocrinwl coreyi, Worthen 1875.) Geol. Rep. Ill., 
vol. vi, p. 516, pI. 29, fig. 2, 3, (not Pot. [Seaphiocrinus] coreyi, 
M. W. 1869.) 
1878. Poterioorifl,us (Scaphiocrinus) gurleyi, White. Proc. Acad. Nat. 
Sci.. Phila., Pa. 32. 
1865. Potcriocrinus (Scytal,()crinus) indianrensis, Meek and Worthen. Proc. 
Acad. Nat. Sci., Phila., p. 155; Geol. Rep. Ill. vol. iii, p. 515, 
pl. 20, fig. 4. 
]861. 	 PoteriocrinuB nodobraehiatus, Rall. Desc. New Pal. Crin., p. 8; 
Boat. Jour. Nat. Rist.; p. 614. 
68 REPORT OF STATE GEOLOGIST. 
1861. Pot()riocrinu.~ (Scytalocrinus) 7'ob7t8tns, Hall., Desc. New Pal. Crin., 
p. 7; Bost.•Jour. Nat. Hist., p. 315. 
*1879. Poteri{)crintll:! (Pachylocrinus) 8Ubceq1(ali.~, Wachsmuth and Springer. 
(Type of the group described by Hall, 1861, as Scaphiocrinu8 
(13qualiB, not Pot. Scaphiocrintt8 cequaliB. Hall, 1859.) Dese. 
New Pal. Crin., p. 8. Bost. Jour. Nat. Hist., p. 316. Meek 
and Worthen, 1873, Geol. Rep. Ill., vol. 5, pI. 15, fig. 6 
1861. Poteriocrinw~ (&Alphi,()crinus)unicus, Hall. Desc. New Pal. Crin , 
p. 8; Bost. Jour. Nat. Hist., p. 313; GeoI. Rep. IlL, vol. v, 
pI. 15. fig. 5. 
*1858. Taxocrinus multibrachiat7tS, Lyon and Casseday. (For~nus 
m7dtibrachiatuB.) Amer. Jour. ScL, vol. xxiii. Labeled in 
most American collections, Forb&ioerinus meeki, Hall. 
*1861. Va8OCrinu..~ lyoni, Hall. (Cyathocrinus lyoni, type of the genus.) 
Deae. New PaL Crin., p. 5; Bost. Jour. ~at. Hist., p. 298, 
1868, Meek and Worthen (BarycrinttB lyoni); Proc. Amer. 
Aead. Nat. Sci., Phila., p. 340. 
Syn. Cyathocrinus hexadactyl:!tS, Lyon and Casseday, 1859. 
Amer. Jour; ScL, p. 74. 
BLAST.OIDElE. 
1858. Pe'netremites wortheni, Hall. Geol. Surv. Iowa, p. 606; also Geol. 
Rep. Ill., vol. v. p. 606, pI. 15, fig. 1. 
ECHINOIDElE. 
i'ERISCHOECHINIDlE. 
18G8. L()pidestlUJ.~ core;yi, Meek and Worthen. Geol. Rep. III , vol. iii, 
1878. 
p. 525. 
Lepiil()stlte.~ coll,etti, White. Proc. Acad. Nat. Sci., Phila., p. 33, 
1880. An. Rep. U. S. Geol. Surv. Ter. for 1878, pt. 1, p. 
163, pl. 40, fig. 2; 1881, Ind. Geol. Rep., p. 362, pI. 41, fig. 
2, 2. . 
ASTEROID1I'J. 
1868. 
1869. 
Onych<t3Wr jlexilia, Meek and Worthen. Geol. Rep. Ill., vol. iii, 
p. 526; also vol. v, p. 510, pI. 16, fig. 3. 
Prolaster gregarius, Meek and Worthen. Proc: Aead. Nat. Sei., 
Phila., p. 169; Geol. Rep. Ill., vol. v, p. 509, pI. 16, fig. 5. 
EDRIOASTERIDJI':. 
1868. Agelacrinite.!l (Lepidodiacu8) .~q1(amos1J,8, Meek and Worthen. Proe. 
Acad. Nat. Sci, Phila., p. 357; Geot Rep. Ill., vol. v, 513, 
pI. 16, fig. 1. 
IJII4'AW • 
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MOLLUSCA. 
MOLLUSCOIDEA. 
BRYOZOA. 
1857. Archimedes owenana, Hall. Proc. Amer. Asso. Adv. SeL, vol. x. 
1858. Archimedes reversa, Hall. GeoI: Rep., Iowa. 
BRACHIOPODA. 
1861. Produetus magnus, Meek and Worthen. Proc. Acad. Nat. Sci., 
Phil., p. 142; also Geol Rep. Ill., vol. iii, p. 528, pl. 20, fig. 7 
a. h. c. 
1809. Produetus punctatus, Martin. Petrif. Derb. 
(?) ProductwJ.semi·recticulat1MJ, Martin. Ind. Gool. Rep., 1880, p. 
125, fig. 123. 
(?) Produ/Jtus cora, d'Orhigny. Voyage dans l' Amerique dele 
Meridionale. Ind. Geol. Rep., 1883, p. 125, pI. 26, fig. 1, 2, 3. 
1870. Spirifer fastigamMJ, Meek and Worthen. Proe. Acad. Nat. Sci., 
Phil., p. 36; also Ill. Geol. Rep., vol. vi, p. 621, pI. 30, fig. 3. 
1858. Spinfer keo/r:u,k, Hall. Gool. Rep., Iowa, vol. x. 
1809. Terebratula SaCCullMJ, Martin. Petrif. Derb. 
LAMELLIBRANCHIATA. 
1866. Aviculopecten indianamsis, Meek and Worthen. Proc. Chi. Aead. 
Sci., vol. i, p. 14; also Ill. Geol. Rep., vol. iii, p. 532, pl. ] 9, 
fig. 6, a. b. 
1865. Lithophaga? lingualis, Meek and Worthen. Proc. AClUL Nat 
Sct, PhiL, p. 245; Ill. Geol. Rep., p. 536, pI. 19, fig. 1,2. 
GAS'rEROPODA. 
1860. Platyceras equilatera, Hall. Supplementary sheet to vol. i, pt. 2, 
Iowa Rep , p. 1; also Ill. Geoi. Rep. vol. v, p. 518; also Ind. 
Geol. Rep., 1880, p. 514, pI. 17, fig. 2. 
PTEROPODA. 
1865. Conularia S1ib·carbonaria, Meek and Worthen. . Proc. Acad. Nat. 
Sci., Phila., p. 253; also Ill. Geol. Rep., voL v, p. 520, pI. 19, 
fig. 4. 
1859-60. Oonularia crawfordsvillensis, R. Owen. Ind. Geol. Rep., 1859­
60, p. 364. fig. 9. 
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1870. Phillipsia (Griffithides) hufo, Meek and Worthen. Proc. Acad. 
Nat. Sci., Phila., p. 52; also Ill. Gool. Rep., vol. vi, p. 528; 
also Ind. Geol. Rep., 1880, p. 515, pI. 4, fig. 5. . 
(The above is Mr. Beechler's list, and it is probably the nearest correct 
of any in existence.) 
The writer of this paper has knowledge of another fine crinoid bed 
near Crawfordsville, but the oWller and discoverer is not willing that its 
location shall be made public. . 
THE CHES'l'ER GROUP PLAN'!' BEDS. 
In the coarser sandstones of the Chester group of rocks in Indiana are 
found many interesting vegetable remains, which have not yet been 
thoroughly studied. The easte~ tier of the southwestern counties of the 
State offer here and there an outcropping of these rocks. These were ex­
amined by Professor Cox and Prof. John CoUett, but owing to the hur­
ried nature of the survey made, little was done in the way of collecting 
a complete suit of Chester plant fossils for the museum. The attention of 
students and the friends of science in that part of the State should be directed 
to this need of the Department, and it is hoped that the museum will soon 
receive specimens from this group of rocks. If the discovery of available 
beds of fossils were reported to the State Geologist it would greatly facil­
itate the work of filling up the cabinet, even if collectors should still con· 
tinue to withhold their aid with the hope of making a paltry gain in 
money by selling their collections to parties outside of the St~te. 
PLANT REMAINS OF THE DRIFT. 
The Department museum is in possession of a limited cabinet of plant 
remains found in the drift deposits of the State. These are chiefly bits 
of wood taken from w~lIs and other deep excavations. Vegetable mould, 
the decayed remains of leaves and twigs are quite often met with by well 
diggers below heavy deposits of bowlder clay. Such things are interest­
ing and valuable for comparative study, and the Department is always 
glad to receive them. One of the obscurest and at the same time one 
of the most important questions connected with the past history of the 
earth may yet have great hght thrown upon it by a minutely painstaking 
investigation of all the discoverable facts connected with the body of our 
drift deposits, and none of these facts is more burdened with 'valuable 
suggestions than the presence of vegetable remains intercallated between 
the solid beds of bowlder till. If each person who chances to observe 
such remains will but take the small pains to record all the surrounding 
conditions and to write a succinct description of the place where the dis­
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covery is situated, with all the attending features, we shall soon be in pos­
session of most convincing evidence of the real truth concerning this 
great drift mystery, in one regard at least. Plant life is a sort of index 
to climate and to physical conditions on the earth's surface at any given 
time and place. If we can discover what manner of vegetation flour­
ished at the coming on of a glacial era in the history of Indiana, we can 
descrIbe with tolerable accuracy the- climate and the soil in which such 
plants grew and thrived. If forms of vegetation known to be confined 
to tropical regions were found buried in our drift masses we should know 
at once that these forms had been grown' in a climate far different from 
that now prevailing here. Qn the same princ!ple' boreal plant forms 
would tell of a frigid temperature prevailing in what is now a temperate 
area. Of course these suggestions are trite to the man uf science, but to 
the average citizen for whom this report is mainly written, it is necessary 
that they should be presented in order that he may have a general idea 
of the value attaching to what may at first sight appear very simple and 
even very foolish investigations. It was well said that "knQwledge is 
power," and often enough the knowledge which is greatest power comes 
out of circumstances as slight as the steam liftiug the lid of a tea-kettle, 
or the falling of an apple from a bough. . 
The best points at which to search for drift plant fbssil~ are to be found 
in deep railroad cuts, in the blue-clay bluff~ of streams, and in the exca­
vations of cisterns, cellars and wells. A.ny ancient bits of wood or other 
vegetable matter found in such places should be carefully preserved and 
have the examination of an expert. The State Geologist will always be 
glad to have them. 
FOSSIL BONES, ETC. 
A. great many very interesting animal remains have been found in the 
post-glacial deposits of Indiana. These have been chiefly the fragment­
ary skeletons of animals now extinct, and mostly species of' giant size, 
like the ancient elephants, sloths, tapirs and beavers. The habits and 
lives of these great and forever extinct beings are not yet understood, 
nor are the circumstances which brought about their extermination at all 
clear to even the most advanced students of nature. In the fourteenth 
report of this department Professor John Collett, State Geologist, pre­
sented a paper by Professor E. D. Cope and J. L. Wortman, in which 
the student will find a comprehensive guide to a beginning of this study, 
and a far mo.re compact and condensed presentation of the same subject 
appears in the fifteenth report by the present State Geologist, Maurice 
Thompson. The figures in the fourteenth rept)rt and the description in 
both the fourteenth and fifteenth reports, will enable the ordinary col­
lector to satisfy himself with reasonable certainty as to the probable value 
of any remains he may find. 
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Partial skeletons of the mammoth and the mastodon are the most com­
mon discoveries in our post-pliocene deposits, and, as I have already re­
marked, there is much yet to be learned from a close and detailed study 
of them. The fact that these remains are rarely found elsewhere than in 
marshy places where the animals appear to have perished in the mire of 
sloughs or bogs, has given rise to much speculation, but as yet no theory 
entirely satisfactory has been adduced. Vast numbers of teeth, jaw~ 
bones and other more or less fragmentary parts of these colossal skeletons 
have been discovered by ditchers, and have been cast aside to fall to 
pieces under the action of the' atmosphere. The State Museum has a 
very inadequate collection of such remains, and it is hoped that with a 
growing knowledge of science and an increased interest in the building 
up of a great center of study, the people will aid the department in pro­
curing a large cabinet of specimens. Little, indeed, can be done with­
out such aid freely and generously given. 
RECENT AND CONTEMPORARY FOSSILS. 
The museum of this Department has a lltrge and most valuable collec­
tion of land and fresh water shells, most of which belong to existing 
species. These are scarcely to be classed with fossils proper, or even with 
what have been named sub-fossil forms; but, many specimens of both 
land and fresh water species are to'be found, well preserved, in the recent 
river and stream terraces, and in the cracks and crannies of our outcrop­
ping rocks, as well as in tle loama and moulds of our woods and fields. 
The collecting of these forms has been followed very successfully by quite 
It number of enthusiastic persons in Indiana, but much still remains to be 
done. The older fresh water shells, such as are found in the loess or lao 
custral deposits, are of great interest, and specimens will be gladly re­
ceived by the State Geologist. The southern and southwestern counties 
of Indiana have many of their hilltops capped with lacustral sediment. 
in which many new forms, doubtless, may be found. To this special field 
not enough attention has been given. A careful examination of' all our 
loess and ancient river deposits might result in a considerable advance of 
our knowledge of the later forms of extinct fresh water animals. More­
over the materials of these deposits have not yet been studied sufficiently 
to make us acquainted with their elements of economic value, a matter 
well worth consideration. 
:l\n;CROSUOPIC Ji'OSSILS. 
Swarms OP infinitessimal animals and plants have passed into a fossil 
state and are found in the. rocks. Many of these minute organisms are 
barely perceptible to the naked eye, while a still greater number can be 
seen only by the use of the microscope. The chalk formations of Great 
Britain are composed of fossil organic forms, named }'oraminijera, which 
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are not observable with the naked eye, but which have been carefully 
studied. So our oolitic limestones of Indiana. show under the glass a 
solid mass of minute shells, which as yet have not been thoroughly ex­
amined and described. Indeed it may be said that the infiniwsimal fos­
sils of Indiana are practically unstudied, though some intelligent and very 
commendable work has been done in that direction. The use of the mi­
croscope affords a most pleasing and instructive method of studying na.­
ture and there is nothing difficult about handling the instrument, in fact 
for all ordinary purposes a very simple magnifYing glass is quite Bufficient, 
and it should be carried with the outfit of every collector and student. 
No form of life discoverable at all is too small or too simple for study. 
Every organism is significant as a link in the great chain of animate ex­
istence, reaching back into the dark and mysterious past. We can not 
afford to leave a single one unnoted if we would make the most of our 
possibilities in the way of tracing the records of that slow development 
which has brought life. up to its present highly specialized and complica­
ted forms. 
Nearly all of our sedimentary rocks will be found bearing a number of 
these minute forms of animal remains more or less perfect and subject to 
very interesting comparative study with the glass. 
Scarcely less attractive to the zealous student are the microscopic veg­
etable organisms whose traces hav!) been left in the rock formations. The 
spores of ancient plants and the shells of diatomaea! come out clearly under 
a powerful microscope, and their study will be found of absorbing interest 
in connection with the higher botanical problems with which our advanced 
thinkers are at present busying themselves. Especially is it desirable to 
have the attention of investigating minds directed to a careful microscopic 
examination of the coal-shales, the fire-clays (and the coal itself) of aU 
our coal-seams with a view to a settlement, if possible, of the question of 
their origin. It has been claimed by geologists of high authority that 
vegetable tissue and the spores of various plants have been found in the 
body of bituminous coal. If this can be well settled as true, it will go a 
long way toward proving the vegetable origin of our coal deposits. At 
the dividing line between the roof shales and the coal proper would seem 
to be the point where investigation might be best rewarded with discover 
ies of significance. The impressions of various plant forms in these shales 
would suggest that the purer and more compact body of the coal proper 
might, near the dividing line, show traces of the tissues and fibers of 
those or of other and older forms. We have so many coal seams in In­
diana, one above another, and each differing from all the rest as much in 
quality and character as in stratigraphical position, that it would be a 
matter of great convenience, from both the economic· and the scientific 
point of view, if we could discover even microscopic fossils by which each 
seam c~ld be identified so soon as a sample could be examined. 
6-GEOLOOY. 
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Large deposits of diatomaceous earth, or rock, have long been known 
at various points in the United States, the most noted being in Virginia. 
As yet none has been found in Indiana of a quality fit for commercial 
purposes; but it is not impossible that we may yet be successful in discov­
ering a bed of it. At any rate the field for microscopic work in the rocks 
of Indiana is a large one, and well worth a great deal of attention. 
There is yet another special subject to which the thoughtful and investi­
gating minds of students may turn with profit. The Drift clays have 
not been properly studied with a view to ascertaining their origin. The 
writer of this paper believes that the microscope alone can settle this 
question. It will be found upon examination that a good glass of mod­
erate power will disclose in these clays fragments of fossils from which the 
original location of the contributing rocks can be determined with approxi­
mate accuracy. Maurice Thompson, the present State Geologist, has 
made a long series of observations in this line upon which he hopes to base 
a report in the future. Such work is necessarily very slow and its details 
very minute and tedious. It would be a great saving of time and a con­
stant check upon inaccuracy, if a considerable number of competent per­
sons would join in this very important work, and oOOasionally contribute 
their discoveries to this department. 
ARCHAEOLOGICAL RELICS AND HUMAN REMAINS. 
Properly speaking these relics and remains are fossils, and may be 
treated as such herein. No ancient forms can be of more significance or 
more weighted with tantalizing suggestions than the stone, and other im­
plements of the prehistoric races of men. I have already spoken of the 
curious law of perversity which causes persons to store up these relics as 
ornaments (7) in their private houses rather than contribute them to the 
upbuilding of a great State museum in the capitol. If all the stone 
implements, pipes, pottery, copper !'elics and bone instruments now scat­
tered over the State in the hands of individuals who can make no scien­
tific use of them were given to this department, it would double the value 
of the museum, while it would not make the donors one cent poorer. 
There are yet a few mounds, scattered over the State, which might give 
good' returns to investigation. For a description of these and a clear and 
succinct history of what is known about the so-called prehistoric races of 
Indiana, the reader is referred to Professor Gorby's able paper in the 
fifteenth report of this department. 
SUB-FOSSIL REMAINS. 
Referring here particularly to the skeletons and skeleton fragments of 
presently existing animal forms frequently found imbedded in our soils, 
and especially in our peaty bogs, it may be said that such remains are 
quite interesting Ilnd valuable, and will be gladly received in the museum. 
------------:--~----.----~--- ----­
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They serve as data from which the natural history of Indiana may be 
written. At present most of the larg\?r forms, and many of the smaller 
forms, of wild animals (which formerly lived here) are forever gone from 
our State, and the only certain guide left for us in making up the faunal 
lists is found in these fossils, since the memories and traditions of men are 
notoriously unreliable in matters of natural history. Every bone found 
imbedded in the soil, muck, peat, sand, gravel or clay should be pre­
served until it can be examined by an expert comparative anatomist, 
or it should be sent directly to the State Geologist. In England and 
France, and, in fact, throughout Europe, the sub-fossil remains have re­
ceived tar more attention than in America. Here, because our country . 
is new and in many parts still infested with most of its original animals, 
we have neglected to collect and preserve the only sure indices of local 
faunas. It is already too late to make complete amends for this oversight, 
but a great deal can yet be done to make clear most of the facts neces­
sary to a complete natural history of recent and contempora.,ry life. In­
diana can not afford to be behind in this, and it will be well for the con­
trollers of her educational institutions to take early steps toward attract­
ing the attention of students to a field so full of' valuable materials likely 
to soon disappear forever. 
The chief object of this paper is to suggest and stimulate investigation 
and to impress upon the people of Indiana the prime necessity of popular 
donations to the State Museum. The Legislature never hl18 furnished the 
Department of Geology and Natural History with a fund sufficient to 
warrant the purchase of collections; the extensive cabinets now in the 
museum represent the work of the State Geologist and his assistants since 
the beginning of the survey, with the addition of small donations by a 
few public-spirited men and women who have cared more for the general 
welfare of the people than for their own narrow curiosity or their hope of 
being able to sell for a pa1try sum the objects of merely scientific interest 
and value. 
A vast museum of Natural History and Geology, open at all times to the 
public, is a center of study whither flock for investigation and reference 
all the most active-minded and inquiring students in the Commonwealth. 
It is a place where a liberal touch is given to intelligence and where the 
profoundest suggestions of nature present themselves in connection with a 
vast variety of the most interesting and instructive forms of past and pres­
ent life. It is not mere dry technical science that offers itself and speaks 
through these exponents of past ages, if we view them with an enlightened 
vision. In learning the alphabet of terrestrial life, we build the founda­
tion of a practical and keen perception of what are our present needs and 
our future possibilities. Broad culture and a high civilization give to a 
people that sensibility to coming generations which is the dividing line be­
tween a christian and a heathen influence; but there can be no broad cul­
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ture, no high civilization, in the true soose, where science is viewed with 
prejudice and where its results are belittle or denied by the directors and 
controllers of popular sentiment. 
The time was when Indiana was looked upon by those outside of her 
boundaries as a State given over to ignorance and boorishness, but this 
reputation is rapidly passing away before the effects of popular education 
and the liberating influence of increasing wealth and almost unlimited 
means of intercourse with the rest of the world. It is not too much to 
say that this department has aided in the good work of showing to all 
lookers-on the many striking advantages possessed by our State in point 
of richness of soil, value and quality of mineral products and healthful­
ness and desirability of climate. Beginning with Brown and Owen and 
coming down with such able and enthusiastic men as Cox and Collett, 
together with the large number of learned and able assistants, the depart­
ment has beep the faithful and earnest register and annunciator of the 
State's material progress from its infancy to the present hour. It should 
certainly have the support of the people, and in no better way can this 
support be affirmed than by liberal donations to the museum, and prompt 
and ample appropriations by the Legislature. 
'OUTLINE SKETCH OF THE MOST VALUABLE MIN­
ERALS OF INDIANA. 
w. II. TIIO~!PBON. 
The moat valuable deposits foond in the rock formations of Indiana 
may be described briefly as follows: 
INDIANA KAOLIN. 
In the Fifteenth Report of this Department, the State Geologist gave 
a clear and concise paper suggesting the origin and composition of the 
kaolin beds of this State. Since then the subject has received a careful re­
examination from every point of view, and although the conclusions first 
a.rrived at have been very generally maintained, it has been considered 
proper to record briefly the best possible outline of the subject as it is now 
understood. 
First, to those who have not made chemistry and geology, with their 
kindred sciences, the subject of careful study, it is necessary to give some 
cardinal rules governing the dissolution and rearrangement of sedimentary 
rock formations under the aotion of water and other natural agents. 
Rain water is the greatest destroyer of rocks; the atmosphere comes 
next. The operation of these. forces is two-fold chiefly. Mechanical de­
struction is brought about by mere gravitating motion; chemical destruc­
tion comes on by reason of a motion generated by the subtile action of 
one substance upon another tending to dissolve, disintegrate and dissipate . 
. On the other hand mechanical reformation is by sedimentary deposit, 
while chemical reformation is through molecular re-arrangement by the 
laws of chemical affinity. 
A practical example of the mechanical destruction of a rock would be 
the case of a limestone or a sand stone which, when exposed to the action 
of rain water, is slowly dissolved and washed away in the form of fine 
particles. If these particles be afterwards deposited and form themselves 
into a compact body by the force of their own weight we shall have a 
case of mechanical reformation. 
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A practical example of the < chemical destruction of a rock would be 
where a limestone or a sandstone is acted upon by an acid agent causing 
molecular'disintegration. Chemical reformation is the coming together 
of the ultimate molecules of disintegrated substances by the laws of affin­
ity. 
The salts of iron can be taken up in water which, when exposed to the 
oxygen of the atmosphere, deposits the iron in the form of oxide, as is 
witnessed by the yellowish sediment of all our chalybeate springs. In a 
similar way silica is solved by water and afterward deposited in the form 
of crystals, flint. nodules, silicified wood, etc. Lime, alumina, magnesia 
and many other substances are subject to the same or kindred processes. 
Chemically speaking, the kaolin of the Indiana deposits is a silicate of 
alumina, bearing but slight traces of iron, lime and other substances. 
For all practical purposes it is a pure silicate of alumina. 
It is found underlying the conglomerate sandstone, and occupying the 
space whieJ1 otherwise is filled with a stratum of limestone j in (,jther 
words, it has usurped the place of' the limestone. Professor E. T. Cox, 
formerly State Geologist of Indiana, was the first to suggest that the 
kaolin owes its origin to the destruction and the chemIcal reformation of 
the limestone j but this theory did not go far enough to account for all 
the elements of the problem. Under the conditions propounded the 
almost total absence of lime in'the clay and the heavy per cer cent. of 
silica and alumina could not be explained. What went with the lime 
from the dissolved limestone stratum? Why was it not redeposited on 
the spot along with the silica and the alumina? Furthermore, whence 
came such a wonderful amount of the last two substances? In the first 
place, moreover, the fact arose that here was a deposit of clay t;ntirely 
filling up the space formerly occupied by the limestone, and since a whole 
is greater than any of its parts, it was impossible that the limestone had 
furnished all the material for the clay with all its original lime and iron 
to spare. 
With the above-stated questions in view, the whole problem has been 
analyzed, and every fact bearing upon it has been scrutinized with all the 
care possible, more particularly because no feature of Indiana geology has 
attracted wider attention or given rise to more curious inquiry. 
To understand the matter at the outset, let us try to get a view of the 
local situation as it was before the kaolin beds had begun to be deposited, 
after which we shall be able to follow the process of deposition. 
In the beginning, then, we have a stratum of Ihnestone of a soft and 
destructible nature, immediately above which lies a massive sandstone 
formation of coarse grain and loose texture. 
Everybody knows that rain-water will percolate easily through massive 
coarse sandstone, and in this case it did 80 percolate, and thus reach the 
underlying limestone which it slowly destroyed, the first step being the 
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bearing away of the lime and iron, these being the elements most readily 

affected by the water. The residuum now left of the limestone is com­

posed of silica and alumina; meantime the water passing through the 

sandstone has been taking therefrom silica and alumina, with a trace of 

mica in a fine state of mechanical division, and bearing them down to the 

cavity below, where by chemical action they combine with the silica and 

alumina left over from the destruction of the limestone. Thus, in short, 

was the kaolin of Indiana made. 

The above theory is perfectly borne out by all the facts yet discovered 
bearing upon it. If proof is asked for in justification of the assertion 
that water passing through sandstone will take up silica and redeposit it 
at a lower horizon, we may cite the flint beds found underlying the mas­
sive sandstones in so many places. In Tippecanoe County, and in War­
ren and Fountain counties, are notable examples of these flint deposits, 
due to the action of water passing through the cOBglomerate sandstone. 
In the southern part of the State such deposits lie below many of the 
carboniferous sandstone strata. Chert or flint nodules and so-called veins 
occur (in all our limestones) where the silica has been deposited in cavities 
left by the previous solution and removal of easily destroyed substances. 
In each of these cases if the alumina had been present we should have 
had kaolin in the place of flint bodies. As has been shown in another 
part of this report there are places in the drift formations where the silica 
and alumina of the bowlder till has been taken out by water and d~pos­
ited in the form ef a white kaolin-like clay often of great thickness. In 
a gas well of Boone County a stratum of this white clay was found to be 
over a hundred feet thick. In Kosciusko County a vast bed is reached 
at a comparatively slight depth underlying the bowlder clay. These drift ' \ 
deposits of so called kaolin bear a heavy per cent. of lime carbonate, and 
are more or less touched with iron oxide. In some places carbonate of 
magnesia is a large element of the clay. So it will be seen that wherever 
water percolates through a formation it gradually removes a large amount 
of the soluble constituents. Lime goes first, magnesia next, then. alum­
ina, then silica, and whenever the two last mentioned come together they 
blend chemically and form the silicate of alumina, which, in Indiana, has 
. been named kaolin. 
In the case of lime taken up by water the redeposit is in the form of 
chalk, like that which in the northern part of the State is known as lime 
marl. 
The kaolin of Indiana differs from that of many other districts of the 
world in that it bears very little mica, and no discoverable evidences of 
having been formed directly from the dissolution of granite or other 
primitive rocks. 
The deposits of kaolin in Lawrence County cannot be mentioned too 
often. Here lies a practically exhaustless quantity of the most beautiful, 
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pure and desirable clay ever offered to the manufacturer of fine earthen 
wares, to say nothing of its value in various other branches of manufac­
ture. Next to our coals our natural gas and our building stones these 
magnifiCent beds of kaolin will in the future be the greatest source of our 
mineral wealth. 
The only way to build up the varied interests of Indiana is to make the 
world familiar with our resources. This is not the work of a day, a year, 
or a decade, but it must come of long, persistent, continuous advertising. 
It was many years after our coal fields were discovered before the com­
mercial and manufacturing world could be made to believe that any pay­
ing coal mines could be opened in this 8tate, and now, after years of 
reiterated statement the kaolin beds of Indiana are scarcely recognized, 
so timid is capital and so conservative and reticent are the owners of the 
valuable mines. It is, however, a mere question of time, patience and 
persistent energy; such resources are a mighty reserve of wealth. 
INDIANA B1:ILDING STONE. 
From Greencastle, in Putnam County, southward to the region of the 
Ohio River stretches a vast area under which lies the oolitic limestone 
whose fame as an incomparable building material is beginning to be known 
allover the country. 'Vithin a few years'time the quarrying interests 
have "been developed to such an extent that the superb blocks of oolitic 
limestone are seen on nearly every railroad in the land, and an immense 
capital has found most profitable and permanent investment. 
This rock is an element of the 8t. Louis group showing itself in a 
massive, evenly bedded stratum of homogeneous limestone, of a whitish 
gray color, whose grain, viewed casually, has the appearance of a rather 
coarse sand loosely cemented together. Upon careful examination with 
the glass, however, this grain proves to be infinitessimal shells and shell 
fragments all bound together by a firm and even setting of lime carbon­
ate. No art of man could construct a mass at once so firm, even and 
workable, and at the same time so elastic and strong. The stone comes 
from the quarry soft, tough and easily cut. In a short time it hardens so 
that it rings with a musical note' (like that from a steel bar) when struck 
with the hammer. A bar of it four feet in length and two inches square 
may be bent so as to deflect greatly, and when released will spI'ing back 
to a right line with the promptness and energy of highly tempered steel. 
Upon being broken the stone parts with a smooth, direct fracture, show­
ing a surprising evenness and continuity of texture with no trace what­
ever of laminatious seams or changes of structure. Tbe Capitol build­
ing at Indianapolis shows the wonderful qualities of this superb stone, 
and every passer-by may see how beautiful, how massive and how well 
suited to building purposes it is. Our quarries have made the building 
.. 
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one to be proud of, and in turn the building is an imperishable monument 
to the resources of our quarries. 
Geologically the oolitic limestone is very interesting, and its existence 
is by no means a problem easy of solution. The more it is studied, how­
ever, the more it appears to be the result of calcarious sediment deposited 
at the bottom of a deep trough in an otherwheres shallow sea. The 
shells of which the greater portion of the rock is composed, are, as a 
rule, much smaller than the smallest ordinary pinhead; indeed, barely 
distinguishable under the most favorable circumstances by the unaided 
eye. These minute shells are cemented together with a cement rom­
posed of fine fragment-dust of other sh.ells, and an intermediate setting 
Qf pure lime carbonate, which renders the whole mass perfectly homo­
geneous, elastie and resonant. 
The name, oolitic, as applied to this element of the St. Louis group of 
rocks, is not technically a proper one, but it is sufficiently distinguishing 
for practical purposes. On the northern verge of the field the limestone 
loses the oolitic grain in a degree, but it remains, nevertheless, a building­
stone of the highest value and beauty. There can be no favoring distinc­
tions made in this report between the various qU8.1'ries of the region; in 
every locality examined the stone is simply perfect in its qualities. 
Doubtless there are exceptions to this general rule, but the careful in­
quiries of the Dep8.1'tment have failed to discover them. It is safe to say 
that the oolitic limestone quarries of Indiana can challenge boldly the 
competition of the world. Indeed, the challenge has gone forth already, 
and, in consequence, the beautiful and indestructible material is reaching 
all parts of the continent where permanent buildings 8.1'e being erected. 
No estimate can be made of the future extent and profit of this great de­
posit. Time alone can disclose the wealth it holds for the enterprise and 
industry of our State. 
SANDSTONE OF INDIANA. 
Wherever the rocks of the lowe!' coal-measures are at or near the sur­
face massive and evenly bedded, sandstones are apt to be found, and 
among these appear strata of the most beautiful building stone. 
From Warren, Fountain and Montgomery counties southward these 
;S8.ndstones outcrop along the dividing line between the coal-measures and 
the sub-carboniferous rocks. In consistency, the sandstones of the Ohes­
ter group are quite often very similar to those of the lower coal-measures, 
but the latter are more apt to be homogeneous, elastic and durable. 
Geologically, all our sandstones mark the sites of ancient shore-lines, 
and the vegetable fossils found in them show that they are the flotsam 
and jetsam of seas more or less shallow and stormy. Extinct species of 
shore plants and marsh grasses are found in fragmentary and obscurely 
preserved traces. The more plainly marked species represented by 
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broken and flattened stems of ealamites are found embedded in the coarser 
grained and loosely cemented parts of the rock, while the vague mark­
ings of the obscurer species are found usually in the more compact and 
even-grained strata. 
The composition of our best sandstone is quartz in the form of irregular 
fine crystal particles cemented together with great evenness and firmness. 
It comes out of the quarry soft and easily workable, but soon hardens to 
the consistency of the best elastic and resonant building material. I have 
seen it cut from the outcrop with a common ax, and readily hewn into 
any desired shape; in a few days it had set and become so hard that a 
bush hammer would ring upon it as if struck upon bell metal, emitting 
sparks freely. The hardest tests have shown the qualities of this stone 
to be surpassed by no other sandstone in the world, and it is a matter of 
surprise that it has not been more used. No doubt the future will see the 
development of this valuable and beautiful source of wealth. 
INDIANA COALS. 
No formal report upon our coal deposits is needed here unless it could 
include the results of a resurvey of the field, a thing much needed,but 
which has been impossible under existing circumstances. Practically in­
exhaustible, easily mined' and of the very best quality, our coals are the 
most desirable of their kind in the world. The number of workable 
veins is remarkable, and the coal itself varies in character from a pure can­
nel coal to what has come to be known as "block coal" all over the 
country. While we have no anthracite, the extraordinary quality of the 
block coal sets it above every other bituminous variety. The mines of 
this coal in Clay County afford immense quantities and are worked with 
great skill by the operators. Still it must be said that as yet our coal 
fields are in the early infancy of their profitable development, and it re­
quires no gift of prophecy to foresee what coming years have in store for 
the owners of our exhaustless mines. 
At present the equilibrium of manufacture is disturbed by the advent 
of natural gas as a great new factor, and it will require some time and 
experiment to determine just the limit between it and coal. It is natural 
that for a season the rush should be to the gas fields pell mell without any 
careful weighing of the facts in advance. One thing favors coal in this 
race for supremacy: we know that it is practically inexhaustible, while 
the supply of gas must be left in doubt with the weight of prohability on· 
the side of a comparatively early- failure. The form of our fuel may 
change permanently, but it is to our coal beds that we must look as our 
base of permanent supply, for a long time to come. 
When it is borne in mind that we have a coal area of almost seven 
thousand square miles, under which there are in many places several sue­
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cessive workable veins, the enormous value of the deposit becomes ap­
parent. 
The reader is referred to the Fifteenth Report of this Department for 
a geological sketch of the ~oal measure rocks and a concise exposition of 
the theory touching their development. 
Coal of excellent quality, and often in inexhaustible quantity, is found 
in the following counties of Indiana: Posey, V anderburgh, Warrick, 
Spencer, Perry, Crawford, Gibson, Pike, Dubois, Knox, Daviess, Martin, 
Sullivan, Green, Clay, Owen, Vigo, Parke, Vermillion, Fountain and 
Warren. In many localities the mining is by the process known as 
"drifting," but the larger part is by a system of shafting. The mines of 
Indiana are by law kept we~ ventilated and drained. 
INDIANA IRON ORES. 
Compared with those of other parts of the country, the deposits of iron 
in Indiana are insignificant.and inferior, though we have some beds of 
exceedingly fine ore. Most of the swamp region of the Kankakee country 
has considerable deposits of bog iron; these were formerly worked suc­
cessfully at several points, but at present they are abandoned practically. 
Nearly all the coal-measure counties have iron ores in workable qnantities 
and of good quality when mixed with foreign ores, and the presence of 
lime and coal renders it practicable to manufacture a good grade of iron 
well within a paying margin of profit. In Clay and Vigo counties espec­
ially furnaces have been quite successful, but this has been due much 
more to the excellent coal near at hand than to any local deposits of ore. 
INDIANA LIME .liND CHALK. 
Fine limestone for burning into lime is found in nearly every neighbor­
hood where the stratified rocks are outcropping. From as far north as 
Monon and Delphi southward to the Ohio River, kilns have been erected 
I 
and the manufacture of lime made very profitable. The product in most 
instances is extra fine and very popular in the market. 
As yet the manufacture of cements has not been given th/? attention 
which the prospects of success would warrant. Among our widely vary­
ing deposits of limestone every quality is to be found, from a practically 
pure carbonate of lime down through all the shades of impurity to the 
silicious and aluminous shales that bear a ,minimum of calcerous matter. 
Special investigation would doubtless disclose to the prospective manu­
facturer, at one point or another, just the material suited to his particular 
need. 
Professor Gorby, in his report on the geology of Washington Oounty, 
describes immense deposits of cement rock occurring at several places in 
that county. Indeed, it is safe to assume that hydraulic cements can be 
successfully manufactured at many points in Indiana. 
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The survey has not yet reached the northern counties of the State 
wherein are found the considerable deposits of chalk, or so-called lime­
marl, but from specimens of this substance e;tamined recently it would 
appear that by the addition of the proper amount of clay a fine hydraulic 
lime, or cement, might be made from it. 
Wherever beds of. magnesian limestone are found the rock may be ex­
amined and tested with a view to determine its hydraulic qualities. A 
simple test may be made with acid. If the residuum after dissolving is 
. a jelly-like silicious mass it is evidence that the stone has hydraulic qual. 
ities. 
The best combination of substances for hydraulic purposes would be 
nearly this; 
Lime••••• 56 
Alumina.... 36 
Oxide of iron. 8 
The oxide of iron is of no value, but is rarely absent from the impure 
limestones sought after for the manufacture of hydraulic lime and cements. 
Recently attention has been directed to our limestones in connection 
with the manufacture of Portland cement, but as yet little progress hase . 
been made, though every fact would indicate the certainty of success un­
der a properly directed experiment. The agent of a German company 
has been prospecting with a view to locating a manufactory where the 
presence of proper materials and the best facilities for transportation are 
to be found. It is hoped that the effort will end in the success which, 
would insure the establishment of a new and paying industry in Indiana. 
The Portland cement of England is made oy calcining together, in 
certain proportions, chalk and the clayey mud of the river Thames. It is 
!>Carcely to be doubted that our chalk beds could be utilized for the same 
purpose successfully after a little experiment necessary to discover the 
proper formula for the addition. of clay. In connection with the oolitic 
limestones there are various grades of magnesian and clay strata which 
offer very promiSIng subjects of study with this object in view. It is to 
be hoped that the impetus given to manufactures by the discovery and 
development of our fields of natural gas win add strength to the move­
ment toward a general development of the mfneral resources of the State. 
When the survey reaches, as it soon must, the area in which lie the 
chalk deposits, an exhaustive examination of these, will be made with 
oonfidence that a new and very rich element of wealth may be developed 
in time. The manufacture of farm and garden fertilizers will soon claim 
attention in this State, and these chalk deposits may prove to be immensely 
valuable in this connection. 
Geologically considered the chalk beds of Indiana are exceedingly 
interesting on account of the difficult problem arising out of the nature 
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and mode of their deposit. To find a vast lenticular mass of almost pure 
carbonate of lime lying in a. basin scooped in the bowlder clay, and cov­
ered with a heavy depiisit of swamp mud, presents a question not as 
easily disposed of' as might at first be supposed, nor is it my purpose to 
attempt its solution at this time. Doubtless the main element of the 
problem lies in the fact that water surcharged with calcarious matter will, 
when perfectly still, let fall the overweight of' its burden, which will at 
once sink to the bottom. The evaporation of water will graduallyover­
charge the residue, becaUse the entire body of foreign matter is retained, 
while the body of the water is shrinking. Still there are other elements 
of difficulty connected with the inquiry which appear at present scarcely 
reconcilable to any general scheme of solution. The present chief of this 
department has suggested a theory which may prove to be the correct 
one, namely, that a long period of drouth, a rainless era, followed the 
withdrawal of the glaciers and that a season of evaporation must have 
. been accompanied by a vast amount of sedimentary precipitation. This 
fully accounts for the. purity of the lime deposits where otherwise we 
should have it mixed with all manner of clayey washings from surround­
ing surfaces affected by rain and superficial drainage. The author of this 
theory further suggests that much of the precipitation of chalk may have 
gone on while the water was covered with ice, and that the deposits were 
thus protected from the invasion of surface washings and other alien 
matter. 
OTHER MINERALS AND ORES. 
Natural gas, for the reason that it is fully treated in another part of 
this volume, will not be more than mentioned here. The reader is re­
ferred to Professor Gorby's able and comprehensive paper. 
Gold is found in the form of minute spangles and scales in many drift 
areas, but nowhere in this State is there a quantity sufficient to make a 
search for it profitable in any degree. Traces of silver have been dis­
covered in some of our limestones,· and here and there small quantities of 
lead have been reported. Copperas exists in considerable deposits in va­
rious Rarts of the southwestern region of the State. Iron pyrites is 
plentiful. In all the coal region fire-blays of most excellent quality 
abound, and in nearly every county of the State good brick and mrm tile 
clay is plentifully present. Indeed, it may be said with confidence that 
few States in this Union are blessed with a richer or more varied wealth 
of mineral deposits than is vouchsafed by the as yet undeveloped resources 
of Indiana. When the population of our State shall have doubled and 
trebled itself the exigencies of an advancing civilization will enforce t~e 
most economical and scientific use of all this hidden treasure. The labors 
of this Department from year to year have stimulated a whole~ome spirit 
• 
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of inquiry and experiment, so that in our schools and colleges the prac­
tical study of geology and its kindred sciences has become a prime favor­
ite with many of the brightest and most energetic students. 
The future of mineralogy and metahirgy doubtless depends much upon 
the simplification and perfection of methods for reducing ores and cheap­
ening the manufacture of refined metals. The common clays of the earth 
are rich with a metal which, if it could be produced and rendered as 
cheap as iron, would revolutionize, in a large degree, the whole world of 
manufacture. This metal is aluminium, which occurs in the form chiefly 
of silicate of alumina, although the anhydrous forms, like the crystals, 
ruby, sapphire and corundum, appear in certain parts of the world and 
are much sought after for gems. 
It is admitted by men of science everywhere that aluminium is almost 
the ideal metal, barring the difficulties attending its production, for a 
practically countless variety of economic purposes. In the first place it 
is extremely light, having a specific gravity, even when condensed by 
hammering, of only 2.67, and then in, malleability, its ductility and its 
strength render it singularly desirable. As yet no process has been' dis­
covered for cheaply separating it from the clay and aluminous shales in 
which it is so abundant. Here is a problem for the genius of our time. 
What young man will cover himself with glory and send his name forever 
down the future by overcoming the difficulty which bars this greatest of 
all metals away from the eager hands of the nineteenth century people? 
One of the highest functions of our educational institutions should be 
to keep problems like this constantly before the eyes of the young, ener­
getic and ambitious students who will be easily persuaded to devote 
themselves to systematic and patient experiment, having in view the at­
tainment of a crowning victory which of itself would give to our civiliza­
tion the greatest impulse it has received since the application of steam to 
commerce and manufacture. An investigator of Edison's stamp would 
find a field of wide possibilities in subduing a problem of such import­
ance; nor is there any good reason for believing that the undertaking 
offers greater resistance to genius than did the electrical problems so read­
ily mastered by the efforts of Edison. 
The manufacture of alum and sulphuric acid might, it seems, be made 
quite profitable at many points ~n Indiana; and attention can not be too 
often called to our deposits of aluminous clays and shales. 
\ 

GOLD, SILVER AND PRECIOUS STONES. 
. It would seem scarcely necessary to occupy a page of this report with a 
statement of the fact that there is no gold or silver to be mined in paying 
quantities any where in Indiana, and yet as many as three hundred letters 
have been answered in one year by this department on this subject. 
Scarcely a day passes that does not bring to the State Geologist, a pack­
age, large or small, whose contents can be described as "fool's gold," or 
pyrites of iron, accompanied with the inquiry: "Is this gold?" or, "Is 
this silved" This phase of the matter is not, however, the most serious 
. one. Designing parties, with a view to speculation, have been creating 
excitement in a number of localities by claiming that rich deposits of 
precio~s ore have been found. No year passes that does not see our news­
papers giving wide circulation to these malignant and demoralizing un­
truths. There is no geological formation in Indiana, within less than two 
thousand feet of the surface, in which gold or silver could possibly exist 
in paying quantity. Every report to the contrary has been based upon 
either ignorance or fraud. Only a year ago great excitement was created 
allover the Southern part of the State by the loud claims of interested 
persons touching vast deposits of silver ore said to have been found. Now, 
if the people were as willing to believe science, when it speaks, as they 
are to believe charlatanism when it makes its preposterous statements, 
there would be little trouble about preventing nearly all the gold swindles 
and silver frauds of the kind under consideration. The office of this 
department is always open to the inquirer, and every question relating to 
the mineral deposits of Indiana will always be answered promptly and 
without prejudice or favor; but it should be, if possible, settled once for 
all that any and every person who reports the discovery of gold or silver 
deposits in this State, is either wofully ignorant or wilfully dishonest. So 
great and so glaring have been the frauds perpetrated by would-be specu­
lators and their coadjutors, and so numerous have become the inquiries 
connected with this subject that it appears absolutely incumbent upon this 
. department to put an end to the whole matter, if possible. 
If every one who receives a copy of this report will read this paper and 
then ask the school teachers of his neighborhood. to explain its contents 
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to the students, we shall soon get rid of these excitements and swindles, 
than which nothing could be more demoraliEing to the public mind. 
The following simple statement will make clear to any mind why it is 
preposterous to believe for one moment any report, no matter who makes 
it, which locates a gold mine, or a silver mine of any value in Indiana. 
GOLD. 
In its native state, gold is found, if in place, connected with and usu­
ally woven into the substance of the crystalline primitive rocks, the traps 
or trachites and the transition rocks. In other words, gold is found in 
rocks which far underlie all the limestones and shales of Indiana. 1'0 cut 
dewn to the primitive or igueus rocks in this State in the shallowest place 
would require a well of at least three thousand feet in depth; probably 
the distance would be much greater at the most favora:ble point. But 
even after the old rocks have been reached and they never yet have been 
in Indiana, the probability of touching a gold-bearing area would be ab­
surdly small. Gold is often found in great quantity in the Silurian and 
superior rocks, but only where these rocks have been transformed by 
heat. The sedimentary rocks of Indiana have not been transformed by 
heat, therefore there is not the first condition for the presence of gold. 
What is termed by geologists meta:morpTl· .. i8, always accompanies the pres­
ence Qf gold in workable quantity in stl .. tified rocks. This metamorpho­
sis has been brought about by a degree of heat sufficient to change the 
structure of the rock. Now, in Indiana, the only metamorphic rocks 
nearer than 3,000 feet of the surface of the ground are mere bowlders and 
fragments found in the drift. Hence it is simply preposterous to think of 
finding gold in the stratified rocks of this State, and the delusion should 
be driven from the minds of the people at once and forever. 
But gold is often found in dykes or up-flows of trap, trachyte and other 
ancient rocks, which, in a molten state, or other somewhat fluid condition, 
have been sent up through rents in superior strata. No such dykes exist 
in Indiana, nor are there any quartz veins or gold-bearing formations of 
any sort whatever. The only rock disturbance in Indiana is a low irreg­
ular upheaval across the central and northern parts of the State, and this 
is so slight that it has not lifted any of the archean rocks to within 3,000 
feet of the surface. 
When gold is not in place, or in other words, when it has been freed 
from the rocks by the action of water or other disintegrating forces it may 
be found in the clays or sands of alluvial deposits. Mere traces of gold 
n the form of minute scales .or flakes may be found in such deposits in 
Indiana, but no man, even by the most prudent management and the 
most faithful labor, can average one dollar a day washing for gold in the. 
richest sands discoverable in this State, and it would be a boon of incal­
culable value to many an overstrained imagination if all the newspapers 
\ 
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af Indiana would set this truth before the people in the strongest terms, 
and furthermore stamp as false and fraudulent every reported gold dis­
covery in our State from this on to the end of time. 
SILVER. 
In a general way, what has been said of gold may be said of silver; 
but the latter is never found in notable quantity save in the body of the 
metal-bearing rock where it is usually associated with gold, copper or 
lead, and other and baser substances. The volcanic and primary rocks 
bear silver, but most of the extensive deposits in America are "pockets" 
in a disturbed and broken limestone formation. If found in Indiana at 
all silver would be in a galena ore, most probably, and there is not with_ 
in the State the slightest approach toward such a deposit, and if found 
here the galena would, we may assume, have but a trace of silver along 
with the lead, so that in any light we may sensibly view it, there is no 
more probability of a paying silver mine in Indiana than there is of a 
paying diamond mine. 
Competent chemists have been defrauded into making assays of ores, 
sometimes quite rich in silver, falsely said to have been found in certain 
so-cailed mines in Indiana. It would be wrong for the public to blame 
the assayer; but it is to be hoped that in the future no shares in any so­
called mine of silver or gold in this State can be sold at any price. In­
diana is rich in minerals. She has iron, coals, clays, marls, glass-sands 
and building-stones; but, let it be repeated until everybody knows it, she 
has n&ither 8ilver nor gold. 
PRECIOUS STONES. 
Another delusion with which thousands of very sensible people are be­
set is the precious stone delusion. It is a pathetic fact that many persons 
are monomaniacs on this subject to such a degree that they spend a great 
deal of time delving nervously and surreptitiously in gravel beds and 
sand deposits, pouncing upon every shining bit of quartz-crystal or feld­
spar which chances to meet their eyes. Since I have been !:)tate Geolo­
giRt a number of cases coming under my observation may be taken as in­
dicative of a class. ,Men and women of average intelligence bring a col­
lection of ordinary crystals (usually water-worn pebbles in form) to the 
office and, in the most secret and impressive way, exhibit them, evidently 
expecting to be told that a priceless value attaches to them. Now, if 
this were mere inquiry there would be nothing unusual about it; but, in 
a considerable number of instances the gnawing hope of finding some­
thing precious has eaten into the imagination to such an extent that it has 
become a monomania. It is a great pleasure to impart information, and 
it is not particularly annoying to satisfy mere idle curiosity, but when it 
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comes to dealing with unscrupulous persons who salt" limestone with H 
silver ore, or when a placid maniac besets one's life with flint pebbles for 
a series of years, it has a tendency to make one wish that practical geol­
ogy were taught ill the common schools. As an instance of the would­
be shrewd tricks which have been attempted in this connection, I may 
mention the act of a man who at the time no doubt thought that he 
should" surprise the authorities" in a great way. He came to me with 
the usual handful of small crystals of quartz, feldspar and calcite, and de­
manded information as to their value. I glanced over them' and answered 
that they were utterly worthless. A gleam of absolutely malignant tri­
umph shown in his eyes as he picked out one of the crystals and held it 
up. " You're a beautiful geologist!" he cried. "Don't know even a 
cut diamond when you see it!" He was not aware that I had noticed, 
at the first glance, a setting taken from SOllie cheap imitation·diamond 
ring. It was not even ,rhinestone-simply cut glass, and not of a very 
fine quality at that! 
Indeed, it would be' a very curious and most' interesting study if a 
record of the many instances like the above were kept in this office. It 
would show that there is great need of popular enlightenment upon the 
simplest and most obvious facts in nature. Such a condition of things is 
the only excuse for inserting here the reasons why precious stones are not 
to be looked for in Indiana. 
DIAMONDS. 
It would appear to be most probable that diamond is the :result of heat 
or of some other metamorphic force, and that wherever found it can be 
immediately or remotely traced to volcanic or eruptive action which has 
thrown it to or near the surface. Where it is 'found in alluvial deposits 
its presence is due to the disintegration of diabase or some other and kin­
dred igneous rock whose residuum has been brought there by water cur­
rents. Nowhere in Indiana is there any formation showing even the re­
motest resemblance to diamond-bearing rock. Four-fifths of the State's' 
area are covered with drift to a depth of from ten feet to four hundred feet, 
under which lie the stratified rocks of Silurian, Devonian and Carbonifer­
ous ages. Nothing like a dyke or igneous vein is anywhere discoverable, 
nor are there any clays referable to the decomposition of igneous or met­
amorphic rock. Thdrefore, to hunt for diamonds in Indiana is simply 
ridiculous, the last refinement of folly. It is possible that within the im­
mense mass of our drift there may be a few stray bits of the precious 
crystal brought from far northern volcanic fields by the glaciers, but to 
look for these would be as hopeless and senseless an act as it would be 
to spread a butterfly net with the hope of capturing a meteorite. 
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EMERALDS. 
There are no emeralds in the Indiana geological formations. Some 
pretty pieces of allophane, clear and of a pure green color, have been found 
in the body of our kaolin beds and in our flint deposits. Persons have 
believed this to be emerald, and with little show of argument, on account 
of its color and clearness, and, furthermore, because it is found so often 
in aluminous deposits. Emerald is a silicate of alumina colored with 
oxide of chromium. Allophane when green owes its color usually to oxide 
of copper. Emerald is a regular crystal, occurring in six-sided prisms; 
allophane, as found in Indiana, is amorphous, filling interstices in flinty 
formations, or lining irregular cavities in kaolin. There is not the slight­
est probability that emerald will ever be found in Indiana. 
GARNETS. 
Ooarse, worthless garnets may be found occasionally among the drift 
gravels of Indiana, but the gem garnet is not present. Most of the red 
crystals found are feldspar from broken up granite brought down from 
Oanada by the glaciers. It is sufficient to say that there are no valuable 
garnets to be found in this State, and search after them is labor thrown 
away. 
JASPER, A..GATE, TOURMALINE. 
None of these possessing any value is found in Indiana. Stones often 
brought to this office for examination, and thought by the possessors to be 
one or another of the precious crystals, turn out to be quartz (either 
clouded or tinted) worn by the action of water. 
OPAL. 
There are no valuable opals in Indiana. A lady brought to me for 
examination a small fragment of coarse granite, smoothly water-worn, in 
one corner of which was a crystal of quartz that gave forth beautiful 
irridescent gleams when turned in the light. The quartz had a yellowish 
cast, and its resemblance to opal was quite striking. The flashes of color 
were due to cracks in the crystal's substance breaking up the light and 
reflecting it prismatically. Bits of "opalized wood" are found in the 
drift, but these are of no value. 
SAPPHIRE. 
Nothing at all closely resembling the gem sapphire has been found in 
Indiana. Many pebbles of pink feldspar and rosy quartz have been 
brought to this office and exhibited as red sapphire (rubies), but the 
bearers were at length convinced that, after all, their pretty little rolled 
crystals were of no value, and they went away disgusted, but not dis­
couraged to continue their fruitless poking in the gravel and sand. 
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TOPAZ. 
Crystals of an almost colorless (very faintly smoky) tint and unimport­
ant in size, were shown me as having been found in a gravel bed of Tippe­
canoe County. One of these, for about half its length, was pale blue 
and much resembled a topaz; but no amount of friction could make it 
electric in the least. There is no formation in Indiana wherein topaz can 
be expected. A stray crystal might possibly be found in some granite or 
trachyte bowlder, but it would be worthless when found. 
In conclusion, there is no true gem stone to be found, high or low, any­
where within the limits of Indiana, and the only way by which an Indi­
anian can remain in this State and obtain these beautiful and precious 
crystals is to work hard, earn the money and then buy them. A like 
statement is true touching the acquisition of gold and silver; the only 
method of obtaining these from the earth in this State is that of steadily 
and persistently following the plow. Every person who claims to have 
discovered in Indiana mines of precious metal or deposits of valuable 
gem-stones should be treated with the utmost caution. He is dangerous, 
if he is ngt ignorant; and if he is not crazy he soon may be, for that way 
madness lies. Bnt let it be remembered that every citizen of Indiana has 
the right 00 send to the State Geologist samples of any substance he may 
discover and inquire as to its value. Such inquiries are always gladly 
answered, and it is to be hoped that they will continue to be made. It is 
by such investigations that the truth is to be reached touching the mineral 
deposits of the State. Although Indiana has no gold, or silver, or pre­
cious stones, she has a wonderful variety of valuable minerals out of 
which great wealth will How in the near future. 
THE FORMATION OF SOILS AND OTHER SUPERFICIAL, 
DEPOSITS. 
In the Southern and Southwestern parts of Indiana the soils, when not 
alluvial, or lacustrine, are residuary, formed by the disintegration of strati· 
fied rocks either sandstone or limestone. In the Drift region proper there ". 
is no residuary soil, the glacial deposits showing superficial loams, modified 
loess, vegetable mold and peaty formations. 
Most of our black prairie soil, which is so deep and so remarkably 
fertile, has had its origin at the bottom of shallow sheets of fresh water, 
in which sphagnous growths and vast masses of aquatic grasses and weeds 
havedecayed year after year for centuries. In many places this soil is so 
peaty that in very dry weather it will burn with a slow, hidden fire. I 
have seen wells that showed a section of nearly twelve feet of this almost 
jet black deposit. Deep drainage and careful tillage give the best possi. 
ble results with this land, especially in corn and grass. It has been a 
question, much discussed, how the carbonate of lime, in which much of 
the prairie soil is very rich, has been deposited throughout the mass. 
Upon examination I have found that where the soil approaches a black 
loam in consistency, the lime is in the form of marl or chalk blended with 
very fine sand, like the deposits often found at the bottom of shallow 
ponds fed by surface drainage from calcareous drift. Areas of this 
description usually are partly or wholly surrounded by what is called 
" barrens;" that is a region of low clayey or sandy knobs, overgrown by 
stunted oak trees. It is from the" barrens" that the sand and lime have 
come down to the lower surfuce, in cases of this sort; but where we find 
a calcareous loam covering a wide prairie which has no barrens, we are 
left without our argument. I have concluded that all the extensive 
shallow lakes, once so common on our drift surface, were subject tovio· 
lent storms, since they were without any surroundings tending to break 
the force of winds, and that colll~equently the sediment of vegetable 
matter constantly accumulating was often stirred up and suspended in 
the water, which, as it was dashed about, took up portions of the clay 
basin in which it was inclosed, and thus disseminated the sand, gravel 
and lime through the vegetable matter. This action may be flbserved 
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now, in the windy season, by anyone who will take the trouble to note 
the changes in the bottom of a shallow pond after each gale. Doubtless 
the wind storms during the period between the final retreat of the glaciers 
and the return of vegetation of the larger kinds to the drift area, were 
much more frequent and powerful than now. 
The action of rain-water upon limestone is well known; as the rock is 
disintegrated the lime is taken up and held in suspension until it is pre­
cipitated in the form of chalk, or " marl," as it is popularly called. The 
bowlder clay in which all the lakes and ponds have had their basins, is 
calcareous, in a greater or less degree, and from it the carbonate of lime 
has been taken up by surface water and borne into the reservoirs where it 
haS finally found its way into the silt and vegetable deposits at the bot­
tom. The more peat-like soils have very little calcareous matter in them, 
and, consequently, are less fertile. 
Oxide of iron, in various forms, is plentifully distributed throughout 
the black prairie soils; in some places it is found as bog ore which has 
been deposited by water, surcharged with salts of iron, welling up from 
the clays beneath. What are called "spouty" places, where chalybeate 
springs come to the surface, are often rich in bog ore; the iron salts 
solved in the water are oxidized upon coming in contact with the air and 
are precipitated in the form of oxide of iron, which gradually accumulates 
in concretionary bodies of a dark brown color sometimes covering many 
acres. In the region of the Kankakee River these iron depo;'lits are quite 
frequently observed. 
What has been said of the mode of formation of the black prairie soils 
may also apply to the black soils of our timbered lands. The most cas­
nal observer will note that in our burr-oak swamps there are low knobs 
and swells of white or bluish clay breaking through. the black earth; 
upon these clay swells the white oaks grow, while down in the little 
"mucky" baisins grow the burr oaks. The black soil in these burr-oak 
basins and swales has been formed by the deposit of vegetable matter. 
All the leaves and mold of the forests are washed by rain and blown by 
wind down from the highest to the lowest places, where in time they 
forID. the black muck-like soil. When well-drained the burr-oak swamps 
of Indiana are incomparably fertile. 
What has been named by some of our geologists " modified loess" is a 
grayish brown or reddish gray soil capping the higher and dryer areas of 
'Our drift. I do not recognize this as a true lacustral formation; indeed, 
it is doubtful whether lake water ever had anything whatever to do with 
its deposit. It would be better to name it modified drift matter, and to 
refer its origin to broad and gentle currents of water flowing away from 
the retreating glaciers. Everywhere I have found huge bowlders stranded 
on these deposits, as if dumped there by icebergs. The assorting power 
of water is capable of modifying the drift substance in so many ways that 
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it can not be deemed that it may have produced the so-called loess. 
Doubtless where fresh water shells are found in the body of the deposit 
we must refer it to lacustral or fluviatile origin; but I have not yet beear/ 
able to find any such organisms in the "modified loess" of mi~nd 
northern Indiana. 
The red and brown clays of the drift resemble very clo~ely the residuary 
clays of Kentucky and Tennessee, but upon examination they are found 
to be a modification of the blue bowlder clay chiefly by oxidation and the 
action of rains and frost. ·Wherever the surface clays of the drift have 
been highly charged with comminuted limestone, there has followed a 
disintegration, the carbonate of lime being freed by the action of rain 
water and the iron being solved by oxidation, from which has resulted a 
fine, light loam-like soil colored by the oxide of iron. Under this soil in 
many instances we find heavy deposits of gravel and sand, and the timber 
growth upon it is usually tulip (poplar) and white walnut, sugar-tree and 
black walnut, indicating warmth and perfect under drainage. 
·Where the face of the ground it; rolling the flow of surface water con­
trols the deposition of soil, the deeper and richer formations lying always 
in the lower areas, while the higher surfaces are more or less denuded of 
vegetable fertilizers. These washed lands are usually looked upon as un­
fertile, but an intelligent application o(the tile drain to the stiff, dead 
clay soil will aerate it, oxidize the limestone contained in it and soon :ren­
der it very productive. Thus the very lands which appear to be best 
drained by nature most need artificial drainage. Indeed, there is scarcely 
an acre of land, high or low, in all Indiana, which would not be benefited 
by a system of under drainage. The two words aeration and oxidation 
should be fumiliar to all farmers. The soil must have air and the min­
eral and vegetable substances in the soil must· have a chance to oxidize. 
Deep and many drai:t;ls and deep and frequent plowing are the means of 
attaining to this end. There can not be too. many drains, there can not 
be too deep or too frequent plowing. 
The superficial deposit, locally known as "lime marl," which is found 
in basins of the drift, has puzzled geologists not a.little, its peculiar !ltruct­
ure and order of formation offering the following questions; 
lst. Whence came the lime? 
2d. How was it transported? 
3d. What caused its deposition? 
4th. Why is it so free from vegetable matter and other foreign sub­
stances? 
I have given the matter careful investigation, and without going at this 
time into any minute details of discussion, it seemS to me that I cali an­
swer the questions seriatim as follows; 
1. The lime has come from the body of the drift mass. 
2. It has been transported by water in motion. 
\ 
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3. Its deposition has been by simple precipitation, or sediment action, 
after the water has become still in a basin. 
4. It is free from vegetable matter because there was no vegetable 
mat~r near by where it was deposited. 
Now wp.en I say that the lime has been transported by running water, 
I do not mean surface water; but I do mean water percolating through 
the drift substance and rising in the baains where it is to let fall its sur­
charge of carbonate of lime. 
Most of the small lakes now existing in Northern Indiana are fed most­
ly by springs whose water brings np a large amount of lime. Subsequent 
evaporation <;muses the precipitation of the carbonate. Analysis shows 
that these chalk or lime deposits carry a considerable quantity of free sil­
ica in the form of very fine sand which has been brought up by the spring 
streams. In one of the gas wells at Lebanon, in Boone county, the drill 
at a depth of about two hundred feet in the drift struck a deposit of 
white silicious clay nearly two hundred feet in thickness, which bore in its 
composition twenty per cent. of the carbonate of lime. At Lake Maxin­
kuckee a flowing well brought up a milky-looking fluid which proved to 
be a thick solution of a kindred clay. I mention these facts to show how 
easy it is for springs arising out of calcareous deposits to bring up the 
substance which, when precipitated, will form clean beds of chalk. Cal­
careous tufa is deposited in the same way by water seeping out of lime­
stone formations. 
Superficial mounds and ridges of gravel and sand have been formed by 
one or the other of two forces: water-currents and floating ice-bergs. 
When the former have heen the force no llrge bowlders will he found in 
or upon the mass; but when the latter have acted there may be immense 
bowlders lying high and dry on the very highest points of the formation. 
A careful examination will rarely fail to disclose the agent to which any 
particular deposit is clearly referable. In cases where water-currents 
have assorted and heaped up the gravel the direction of the flow may be 
detected by the relative positions of the coarse and the fine material, the 
former always lying up stream from the latter, from the fact that light 
material is moved farthe; than heavy, the same current acting upon each. 
Where a huge iceberg, loaded with bowlders, gravel and sand, lias 
stranded and melted, its burden will be found laid down in a heap, the 
mass unassorted. But it is only in favored spots that this 1ast-named 
feature is observable; for the action of winds, rains and frost has de­
stroyed the strongest outlines of the drift wherever it has been afforded 
free application to the mass. Here and there, however, a fine example 
remains. One a little east of Orawfordsville, in Montgomery Oounty, 
on the south side of the I., B. & W. Railroad, shows its origin perfectly. 
Indeed, when once we admit that our drift mass is due to glacial ac­
tion, we are forced to the conclusion that many curious effects are due to 
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floating icebergs borne along by currents flowing away from the melting 
glaciers. Of course the highest parts of the moraines would form the 
most effective barrier to this current, and it would be t~ere that the ice­
bergs would strand and finally melt. Hence it is that most of the pecul­
iar gravel knobs and ridges are located on the highest points of our drift 
areas, while the presence of immense bowlders lying quite upon the sur­
face of these apices can be accounted for on no other hypothesis than that 
they have been transported by ancient ice-ships whose cargoes fell where 
the vessels melted. Some of these icebergs must have been of almost 
unimaginable size in order to bear the tremendous loads cast down by 
them all over the drift area. 
The gravel mounds, often mistaken for ancient Indian works, which are 
found on the terraces and in the bottom lands of our rivers and rivulets, 
are not glacial formations, but owe their origin to a time when the streams 
upon whose banks they rest were much larger than now, and when thei 
currents had power to heap up these curious deposits. 
Over large areas in the northern part of the State vast bodies of sand, 
very fine and of a light buff color, heaped in hillocks and ridges, are due 
to the action of wind. The sand has been thrown ashore by Lake Mich­
igan, at a time when its waters covered a far larger surface than now, and 
thence it has been. transported by the prevailing winds southward and 
easbward to its present situation. There is reason to believe, and I ven­
ture to assume provisionally, that the result of a careful survey of the 
region north of the Kankakee River will show that at a very recent geo­
logical date Lake Michigan had an inlet or large estuary reaching south­
eastwardly from its present southern boundary, and covering a considers,.: 
ble portion of Northern Indiana. 
REPORT UPON THE GEOLOGY OF DEKALB COUNTY. 
BY CHARLES' R. DRYER, 1\<1. D. 
DeKalb county was organized in 1837 out of territory then belonging 
to Allen and Lagrange. It includes nine full Congressional townships 
and three fractional, its length east and west being twenty and one-half 
miles, and its breadth north and south eighteen miles. Its area is 3,690 
square miles, and its population 20,225. It contains within its limits four 
considerable towns: Auburn, the county seat, Waterloo, Garrett and But­
ler. It is bounded on the east by Ohio, on the south by Allen county, on 
the west. by Noble, and on the north hy Steuben. The civil township 
originally corresponded to the Congressional in the following manner: . 
7jl. Range XII. B.XIII. R.XIV. B.XY. 
35. Fairfield. Smithfield. Franklin. Troy. 
34. Richland. Union. Wilmington. Stafford. 
33. Butler. Jackson. Concord. Newville. 
l'he two southern tiers of sections in Richland and the tw!) northern in 
Butler have been taken to form the civil township of Keyser, but refer­
ences in this report will be to townships as given in the table. 
The whole county is covered by a heavy mantle of drift which borings 
show to be in some places 400 feet thick, and it is probable that the rock 
n()where approaches nearer to the surfuce than 200 feet. Physically, the 
county belongs almost wholly to the Wabash-Erie region, a full descrip­
tion of which will be found in the accompanying report upon the geology 
of Allen county. Except a small portion in the northwest corner it is 
drained by the St. Joseph river, and its tributaries. 
The lowest point in the county, at the southeast corner, is about 775 
feet above sea level; the highe5t, near the northwest corner, has an 
elevation not far from 1,000 feet. Between these limits the relief of the 
surface consists of three parallel ridges with two intervening valleys, 
which cross the county in a direction nearly northeast and southwest. It 
is as if some gigantic plow had turned three furrows, the northwestern 
one being a "back furrow" thrown up against another turned from the 
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opposite direction. To a certain extent this comparison is a simple state­
ment of a fact, but the whole fact is not quite so simple. The Van Wert 
and Hicksville ridge, which marks the shore line of a body of water else­
where described as the Maumee Lake, touches the county at the south­
east corner. Between that and the St. Joseph River lies the first great 
ridge, five miles wide and with an elevation at the summit of 76 feet 
above the Hicksville ridge, and of 60 feet above the river. It occupies 
the township of Newville and portions of Concord and Stafford. West 
of the St. Joseph a second great ridge, about eight miles wide, occupies 
the townships of Troy, Stafford, Wilmington, Jackson, one half of Union, 
and the greater part of Concord and Franklin. It is bounded on the 
,west by the valley of Cedar Creek, and the prolongation of that valley 
from the northern part of Union to Aldrich Lake on the north line of 
Franklin. The crest of this ridge, within a mile or two of its western 
border, is about 125 feet above the St. Joseph, 60 feet above Cedar Creek, 
and averages 65 feet higher than the first ridge. A third ridge, still more 
massive and elevated, occupies the townships of Fairfield, Smithfield and 
the greater part of Richland, having its watershed near the northwestern 
border of the county and its longest slope in Noble, Lagrange and Steuben 
counties. Its summit is probably nowhere less than 1,000 feet above the 
sea, and from 100 to 150 feet above Cedar Creek Valley. 
The eastern border of this ridge can be distinctly traced along the road 
from Hamilton, Steuben county, to Waterloo. On the road from Au­
burn to Corunna it is marked by a sharp rise at the southwest corner of 
~ection 13, Richland, whence it continues as a well defined bluff to the south­
west corner of section 27, thence southward along Little Cedar Creek. 
Cedar Creek valley therefore increases in width from one mile at Aldrich 
l.Jake to five miles in Butler township. 
The surveys of northwestern Ohio by Gilbert and Winchell, of the 
whole territory north of the Ohio & Missouri rivers by Chamberlain, and 
of northwestern Indiana by the present writer, show that these ridges are 
glacial moraines and a portion of a vast morainic system extending from 
Cape Cod to Dakota. The last continental ice-sheet which covered north­
eastern North America was divided along its southern border into numer­
ous lobes or tongues which projected many miles beyond the main mass. 
One of these, after scooping out the bed of Lake Erie, thrust itself up 
the present Maumee Valley and down the Wabash nearly to Illinois. In 
its progress it slid over, pushed along and plowed IIp the debris left by 
I former ice sheets, and when compelled by a slowly ameliorating climate to 
retreat, it added its own load of bowlders, gravel and sand to the pre­
viously accumulated mass. At the same time a smaller tongue of ice 
was pushing from Saginaw Bay southwestward through Michigan to north­
ern Indiana. It was crowded upon by a much larger mass which passed 
southward through the bed of Lake Michigan. The Saginaw Lake was 
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thus hemmed in between mightier antagonists; but it was sufficient to 
offer considerable obstruction to the Erie Lake, which was thus prevented 
from spreading out to the northwest. ' 
Between the two a broad ridge of earth was piled up several hundred 
feet high to form the hills of Steuben, Lagrange, Noble and northwestern 
Dekalb. This is the" back furrow." The two ice lobes acted to some 
extent like road scrapers, but a large part of the material was carried by 
the scrapers themselves upon their upper surface and frozen into their 
mass. When the ice melted this portion gradually settled down or was 
dumped in heaps upon the top of the ridge. Thus originated the "hog 
hacks," dome-sh~ed and conical hills, "potash kettles" and lake basins, 
so numerous and"characteristic of the region. The whole ridge extends 
from Sanilac County, Michigan, to Cass County, Indiana, and is called' 
the Saginaw-Huron interlobate moraine. 
The retreat of the Erie glacier was interrupted by several periods dur­
ing which the severity of the climate was such that the outer edge of the 
ice maintained its position in spite of melting. It was like the advanc­
ing column of an army, the head of which, on reaching a certain point, 
is constantly swept away by the fire of the enemy, while the loss is sup­
plied by new forces from the rear. The" ice was continually pushing for­
ward, but could not pass beyond a certain line because it melted as rapidly 
as it advanced. Along this line all the material carried by the ice was 
deposited, and thus formed a ridge of earth called a terminal or peripheral 
moraine. There is some evidence which indicates that along the north­
western border of the Erie lobe in Dekalb County two of these terminal 
moraines are piled up against and coalescent with the interlohate moraine. 
The position of the crest so much nearer the Erie border than the Sagi­
naw border, the greater smoothness of the southeastern slope, and the 
comparatively small number of lakes upon that slope may thus be ac· 
counted for. Two terminal moraines remain distinct. The Wahash 
ahoit moraine extends from Hillsdale County, Michigan, along the right 
bank of the St. Joseph River to the northeastern corner of Huntington 
County, Indiana, thence along the right bank of the upp~r Wabash 
:River to Mercer County, Ohio. In Dekalb County it occupies the space 
between the river and Cedar Creek Valley. The St. Mary's and St. Jo­
seph moraine extends from Lenawee County, Michigan, along the left 
bank of the St. Joseph River to Fort Wayne, Indiana, thence along the 
right bank of the St. Mary's River to Allen County, Ohio. In Dekalb 
County it occupies the space between the river and the southeast corner 
of the county. 
The ridges on either side of the St. Joseph are broad but comparatively 
high and rolling tracts of land. That upon the western side is the more 
massive and level. It bears upon its surface numerous and extensive 
swamps, depressions wherein the water is retained by impervious strata 
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of clay. These are being drained by an elaborate system of ditches 
chiefly into the St. Joseph. Its western slope is quite abrupt, and in 
Jackson Township cut by deep ravines. Here occurs the only lake east 
of Cedar Creek, Duncan's Lake in section 31. Its basin is a symmetrical 
oval, about eighty acres in extent, with bold shores and a border of 
marsh all around it. One mile northwest, in section 36, is a similar 
basin of double the area, now occupied by a black ash swamp. Both are 
drained into the St. Joseph, although the swamp is only a mile from 
Cedar Creek. Just south of the Dekalb County line the moraine rises to 
its highest elevation in '~Dutch Ridge," Perry Township, Allen County, 
about 900 feet above the sea. Near the northeast corner of Dekalb 
County, this moraine is crossed by Fish Creek, which has cut a valley 
25 to 40 feet below the general level. That portion of the county which 
lies upon the interlobate moraitfe presents surface features distinctly differ· 
ent from those of the terminal moraines. The topography is more 
strongly morainic, and characterized by high, irregular ri~ges, abrupt 
slopes, deep winding valleys and numerous lakes. These characters in 
great variety and perfection render Fairfield Township the most pictur. 
esque portion of the county. In sections 3 and 4 Story Lake occupies a 
valley now much too large for it, and empties northward into Pigeon 
River and the St. Joseph of Lake Michigan. Indian Lake (section 29), 
Cedar Lake (section 30, Smithfield), and several smaller bodies of water 
form the sources of Cedar Creek which flows down the slope to the south· 
east until it strikes the western border of the Wabash, Aboit moraine, 
and is turned to the southwest. These lakes, originally shallow, are be­
ing rapidly encroached upon by the growth of aquatic vegetation. The 
open water is surrounded by a wide border of quaking bog, so that a 
solid shore for launching or landing can hardly be found anywhere. The 
water swarms with vegetable and animal life, and furnishes an almost in· 
exhaustible store of material for the naturalist. The artist, too, would 
find here many forms fit for his study and Ilse.He would have only to 
copy and cQmbine the shapes and tints of pickerel weed, spatter·dock, 
arrow·head and pond lily to form designs at once natural, beautiful and 
unique. The lakes are all approaching the verge of extinction, and in a 
few years or generations will become swamps, Of, by artificial drainage, 
fertile farms. Some of the lakes of this region have met a different fate. 
Instead of being gradually filled with muck from the bottom, they have 
been buried alive by a growth of vegetation which has spread. over the 
surface of the water. The L., S. & M. S. Railroad attempted to cross 
such a one three miles west of WaterIoo, but the track fell through into 
water 40 to 60 feet deep. The" sink hole" was finally bridged. with 
timber and old ties. The final stage of a lake, just before extinction, is 
often a tamarack swamp, of which there are. many examples in the 
county. The largest, just west of Garrett, occupies more than a square 
mile, and still conceals within a small remnant of open water. 
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During the period of the melting glacier large quantities of water poured 
over the country in channels now much too large for the insignificant 
streams which occupy them. The soil was washed over, sorted out and 
rearranged, and the general unevenness of the surface was greatly 
reduced. The smoothing process is still going on, and. many prominent 
features of topography have been obliterated or buried. At that time 
the St. Joseph River continued its southwest course into the Wabash 
through a channel now occupied by the Little River prairie from Fort 
Wayne to Huntington. The Maumee River had no existence, its present 
basin being partly occupied by the retreating ice, and partly by a lake 
which emptied into the St. Joseph, at Fort Wayne. There is abundant 
evidence to show that the latter river was originally much larger than·· at 
present, and :Bowed at a level about 25 feet above its present bed. Its 
valley in Indiana is seldom less than haIf a mile wide. The river is 
bordered by plains and terraces of fine sand, whose limits are sometimes 
indefinite, but usually marked by a distinct bluff. In sections 6 and 7, 
Newville, the east. bank is bordered by a wide terrace 25 feet high for a . 
distance of three miles. Where crossed by the Hicksville road it is 
broken by benches of three or four feet into three terraces. In sections 
32, 29 and 28, Stafford, a series of low sand dunes rest upon this terrace 
and extend about two miles, the northern half along the right bank, and 
the southern half along the left bank, but at a distance of a quarter of a 
mile from the river. Opposite Spencerville, section 33, Concord, the 
bluff is 35 feet high, broken by a terrace 20 feet above low water, which 
extends up the river to a hummocky ridge of sand half a mile long, and 
20 to 30 feet high. These peculiar features of terrace and dune are 
continued along the river in Allen County. The ridges exactly resemble 
kames, but their position indicates that they were formed by the action of 
water rather than by ice. Yet that the riv~r ever stood high enough to 
:Bow over them seems a rather violent supposition. 
Throughout the innumerable variations of soil in Dekalb County, one 
law prevails: upon the elevations the soil is clay, in the valleys sand and 
gravel. The railroad cut at Corunna shows 18 feet of clay underlaid by 
coarse sand, and this is a typical specimen. Continued observation has 
deepened the impression that the whole region was originally covered by 
a sheet of clay, which subsequent erosion has cut through and rem<;)Ved, 
except upon the higher points. The source and manner of deposit of 
this upper member of the drift is still an open question. That it was the 
surface load of the glacier and deposited by the final general melting of 
the mass, that it is the sediment from the waters of a post-glacial lake, 
and that it was dropped by:Boating icebergs, are each possible but hardly 
satisfactory theories. During the post-glacial subsidence of the waters 
and the rearrangement of materials, some remarkable results were ac­
complished. On the farm of A. Stapleton section 31, Stafford, in a basin 
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of about ten acres extent, under three or four feet of quaking muck, has 
been found a bed of calcareous clay of unusual character. Its color is a 
very delicate light gray, which darkens a little on exposure to the air. 
When wet it is so smooth and unctuous as to have led to the belief that it 
contains oil. When dry it forms a compact mass which can be polished 
until the surface resembles glass or marble. The dry powder is as fine 
and soft as flour without a particle of grit. It is alkoline in reaction and 
acts as a very efficient cleansing, scouring and polishing agent for all sur· 
faces. On account of its tenacity it can be moulded into the most delicate 
ornamental designs, and specimens of pottery made from it burn ex­
tremely hard and of a light terra cotta color. The following analysis 
shows its chemical composition: 
Calcium carbonate . . 15.00 per cent. 
Magnesium carbonate. 1.84" " 
Ferric oxide 4.52" " 
Silica .•••. 37.32" " 
Alumina •.•• 29.85" " 
Combined water 11.47" " 
Its physical characters are more remarkable than its chemical. It is 
genuine" rock·flour," which could be produced in no other way than by 
'" '" '" the slow and ponderous creep 
Of ice a thousand fathoms deep. 
By what delicate adjustment of currents was this flour sorted out from 
all admixture of coarser particles, and finally deposited by slow settling 
froI\l still water until the basin of the little lake was filled with it to a 
depth of more than twenty feet. It is a product of glacial action as 
peculiar and characteristic as striated stones, and it ought to be distin­
guished by the name of glacierite. 
The following section of the drift in the boring for gas at Butler is 
instructive: 
"Hard-pan" (generally clay) . . 15 feet. 
Gravel and coarse Baud. .275 " 
Red quick sand . • . . . 40 " 
Clay (glacierite) . . . . . . 45 " 
Cobble stones and· bowlders 3 " 
378 " 
The same stratum of bowlders at the bottom of the drift was struck in 
the boring at Garrett. Borings for gas have been made at four different 
localities in the county, sections of which are shown in the following table: . 
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Aub",'n. Garrett. Butler. Waterloo. 
Surface above sea level , 872 892 867 887 
Drift .... 280 378 378 365 
Black shale. 120 108 
Limestone 963 1,050 1,064 
Shale ••.. 568 500 
Trenton Limestone at 1,937 1,912 2,050 
Total depth .. ,.; , • 1,964 2,220 2,139 
Boring No.1 at Auburn yields gag estimated at 460,000 cubic feet per 
day. No.2 was shot and filled with salt water; it nevertheless yields 
gag, the water being ,. blown off" once a day. A third boring is in 
progress. In the Butler well gas Wag obtained, but after being shot with 
120 quarts of nitro-glycerine the well Wag filled up 200 feet and the How 
stopped. The Waterloo boring yields a quantity of gas nearly equal to 
that at Auburn. The Garrett borilig yielded no gag. 
The drift of Dekalb county has furnished some interesting and unusual 
specimens.· A maS!! of pure galena weighing ten pounds Wag found near 
Oorunna. Near Fairfield Oenter a large bowlder of mica schist was full 
of crystals of colophonite, some as large as a hen's egg. A small nugget 
of plire copper found in Wilmington Township may have been an aborig­
inal importation free of duty, but the occurrence of the galena remains 
a mystery. That savage races often regard black stones as sacred is well 
known, and the conjecture is not unreasonable that the brilliant black 
mass of lead ore may have been brought to Indiana and treated ag a god. 
Mastodon remains have been found in five different localities in the 
county, one in section 27, Smithfield, being remarkable because the bones, 
excellently preserved, were found not in a swamp but under four feet of 
blue clay. 
Hon. R. Wesley McBride, of Waterloo, who has given much attention 
to the geology and archreology of his county, reports mounds and pre­
historic remains as being very abundant. Out of mounds and fortifica­
tions examined by him in eleven different localities he has obtained a 
large collection of pottery, stone implements and human bones. From 
one mound near Waterloo the skeletons of at least twenty-five persons 
were exhumed. They had been thrown in promiscuously and covered 
with twelve or fifteen feet of charcoal. 
REPORT UPON THE GEOLOGY OF ALLEN COUNTY. 
BY CHARLES R. DRYER, M. D. 
The county of Allen was organized in 1823, out of territory then in· 
cluded in Randolph and Delaw.are counties. It is bounded on the south 
by the counties of Adams and Wells, on the west by Huntington and 
Whitley, on the north by Noble and Dekalb, and on the east by the State 
of Ohio. It is 24 miles wide from north to south, and its length from 
east to west varies from 26 to 28 miles. It includes 16 whole townships 
and 4 fractional, being a total area of about 664 square miles. For con­
venience of reference the civil names of the congressional townships are 
given in the following table: 
R.IL R.12. R.13. R.14. R.15. 
Tp.82. Eel River. Perry. Oedar Creek. Springfield. Scipio. 
Tp.81. Lake. Washingt'n St. Joseph. Milan. Maumee. 
Tp.80. Aboit. Wayne. Adams. Jefferson. Jackson. 
Tp.29. Lafayette. Pleasant. Marion. Madison. Monroe. 
Allen County is crossed by the parallel of 41 ° north latitude, the me­
ridian of 85° west longitude, and the annual isothermal of 52° F.· Its 
annual rainfall is about 35 inches, and its average elevation not far from 
800 feet above sea level. 
The city of Fort Wayne (population 30,000), the county seat, and the 
third city in the State; is situated three miles west of the center of the 
county at the junction of its three principal rivers, the St. Joseph, St. 
Mary's and l\Iaumee. Its site is at the beginning of the portage from the 
Maumee to the Wabash rivers, and its occupation as a French trading 
post probably dates back to 1680. 
The county is crossed east and west by the Wabash, St. Louis & Pacific, 
the Pittsburgh, Ft. Wayne & Chicago, and the New York, Chicago & 
St. Louis railroads; north and south by the Grand Rapids & Indiana, 
and Cincinnati, Richmond & Ft. 'Vayne, the Ft. Wayne, Cincinnati & 
Louisville, and the Ft. Wayne branch /)f the Lake Shore & Michigan 
Southern. The population of the county is nearly 60,000. 
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Physically, Allen County is a part of that shallow trough which con­
tinues the basin of Lake Erie southwestward across Ohio and Indiana 
nearly to the borders of Illinois, and which I shall call the Wabash-Erie 
region. The county lies' exactly midway of this trough, where a ourved, 
transverse ridge forms a divide which turns a portion of the water north-. 
eastward through the Maumee to Lake Erie and the remainder south­
westward through the Wabash to the Ohio. This region exhibits a con­
tinuity and, unity of structure which indicate that the whole has been 
shaped by the action of one agent. Many features of its topography and 
drainage are anomalous, unique and explainable only by reference to a 
single cause. 
Along the present axis of the trough extends one uninterrupted river 
channel, occupied, however, by different streams; trom Lake Erie to Ft. 
Wayne by the Maumee, thence for about tweuty miles by a marsh known 
as the Little River Prairie, thence by the Little Wabash River to its 
junction with the great Wabash below Huntiugtoll, and thence by the 
latter river. Down the sides of the trough ten streams of considerable 
size flow toward the central axis, arranged opposite each Qther in pairs, 
the Auglaize and the Tiffin, the St. Marys and the St. Josephs, the Upper 
Wabash* and the Aboit, the Salamonie and the Eel, the Mississinewa 
and the Tippecanoe. Those upon the southern side occur at regular in­
tervals and flow in symmetrical curves parallel with the southwest shore 
of Lake Erie. The drainage system as a whole is almost sagittate in 
form, resembling the shape of an arrow with a five-barbed head. The 
general course of the ten tributaries is toward the western end of the 
trough, and,. according to hydrographical precedents, all ought to be trib­
utaries of the Wabash River; yet fOllr are 011 the eastern side of the 
divide and turn back upon themselves in a remarkable manner The St. 
Mary's River, after flowing northward sixty miles, and the St. Joseph, 
after flowing southwestward eighty miles, unite to form the Maumee, 
which then turns abruptly to the northeast; sO that in a course of ten 
miles the waters of the St. Joseph suffer a change in direction of more 
than 160 degrees. The key to this unusual behavior was discovered in 
1870 by Mr. G. K. Gilbert, then of the geological survey of Ohio. He 
found closely following the eastern banks of these rivers a ridge which he 
conceived to be "the superficial representation of a terminal glacial 
moraine."t About the same time Professor N. H. Winchell was study­
ing these and other ridges in northwestern Ohio, which he described in 
detail in a paper read at the meeting of the American Association for the 
Advancement of Science at Dubuque in 1872. t He pronounced all the 
ridges described to be terminal moraines of a local glacier which passed 
*Thc Wabash above Huntington. 
tGeological Survey of Obio, Geology, VoJ. I., p. 540. 
tProceedings of A. A. A. S. for 1872, p. 152. 
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up the St. Lawrence valley and was protruded into the cui·de·sac of the 
Maumee. In 1881 Profe8sor T. C. Chamberlain published. his classic reo 
port upon the Terminal Moraine of the Second Glacial Period, * from 
which it appears that the ice 4id not stop at Ft. Wayne, but pushed on 
nearly to the western border of Indiana. 
The discovery of the key to the peculiar structure of the Wabash·Erie 
region is due to the sagacity of Mr. Gilbert. The sequel may show that 
this key has been applied with too little discrimination; but there is now 
no reason to doubt that the parallel, crescentiform ridges which determin 
the course of the principal streams of this region are of glacial origin an 
morainic character. Allen County is traversed by two such ridges, and 
further discussion of the subject will be confined to them. 
The surface of the county is everywhere covered with a sheet of drift 
seldom less than 100 feet in thickness. The character and disposition or' 
the drift govt;lrn its topography, control its drainage, and determine its 
agricultural character. A study of the geology of Allen County must 
be almost exclusively a study of the drift. For convenience of descrip· 
tion the county. may be divided into six natural divisions. 
1. The Maumee Lake Region. 
2. The St. Mary's and St. Joseph Moraine. 
3. The St. Mary's Basin. 
4. The St. Joseph Valley. 
5. The Wabash-Aboit Moraine. 
6. The Aboit and Eel River Region. 
THE !>rAUMEE LAKE REGION. 
Once covered by the waters of a glacial lake, forms a triangle with a base 
of 18 miles on the east line of the county, and its apex in section 3 Adams 
Township. It occupies the townships of Jackson and Maumee, the 
greater part of Scipio and Milan, one·half of Jefferson and portions of 
Springfield, St. Joseph and Adams, and has an area of about 120 square 
miles, or nearly one·fifth of the county. This lake emptied westward into 
the Wabash <:hannel, and its eastern shores were probably formed by the ice· 
foot or wall of the retreating glacier. The Blanchard ridget of Winchell 
marks the next halting place of the ice·foot, and was probably for a time 
the eastern boundary of the lake. During that period it was an inter· 
morainic lake, and had an area of 800 or 1,000 square miles, and a max· 
imum depth near Emerald, Ohio, of perhaps 60 feet.! 
*U. S. Geo\. Surv., 3d Annual Report, p. 291. 
t This ridge is '" terminal moraine approximately p",rallel with th'e St. M",ry's ",nd St. 
Joseph mor",ine. It extends from Adrian. Mich., to the Maumee, below Defiance, Ohio, 
thence southeastward to the Putnam County line, thence eastward through Leipsic ",nd FOB­
tori", to Tiffin .. 
'r. P. ll.oberts' letter iu the Toledo Blade, },'ebru",ry 22, 1876. 
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The surface of this region is remarkably uniform,* being in some places 
an absolute level and occupied by extensive marshes, such as " great bear 
swamp," in Jackson Township. The streams are crooked and sluggish, 
and proper drainage, always difficult, is often impossible. It exhibits all 
the characters of the" Black Swamp" of Ohio, of which it forms a part 
The surface soil is chiefly a compact bowlder clay, overlaid in s9me places 
by laminated clays, with here and there a patch, streak or ridge of sand 
or gravel. The clay is commonly yellow to the depth to which aerated 
water has penetrated, below that blue. The boring of wells reveals the 
presence of layers or pockets of sand and gravel, wbich form the water­
bearing strata. 
Along the northwestern borders of this region "fountain wells" are 
. very common. N ear the line between Springfield and Milan and Maumee 
townships, there are as many as twenty within a distance of three miles. 
Flowing water is usually struck at depths between 35 and 45 feet, and a 
copious stream rises to the surface, or a few feet above. The following 
section of Rupert's well (section 1, Milan), is typical: 
Yellow clay ...• . 7 feet. 
Blue clay with gravel .20 " 
" Putty clay". • • • 5 " 
Quicksand •..•. '. 1 " 
Water bearing gravel, with coal 3 " 
The "coal" often comes up in considerable quantities. ' It consists of 
black water-worn fragments, never larger than a cherry, which chemical 
analysis shows to contain-
VolatHe matter 14.17 
Coke. . 64.12 
Ash ••••. 21.71 
100.00 
These wells are all south of the Hicksville ridge and the water probably 
comes from the higher ground of the St. Joseph ridge. 
Through this region, in a course almost parallel with its northern border 
and not more than four miles from it, the Maumee River flows in an 
exceedingly tortuous channel 25 to 4.0 feet deep, and with a fall of not 
more than one foot to the mile. At Bull Rapids (Maumee township) the 
channel is 360 feet wide and the banks 30 feet high. In section 22, Milan, 
the banks show 25 feet of gravelly clay, underlaid by 5 feet of very coarse 
gravel and bowlders, mo~t of the stones being well rounded, but as many 
as one in twenty being flat and beautifully striated on one or both sides. 
"'Wabash &: Erie Canal at State line. • • . . . . . . . . . . . . • • . • . . . . 750 feet A. T. 
N.Y.C.&:StL.R.R. " ...•.. , ............•... 761" " 

:tl'ew Haven, All!ln Co~nty, ~nd•.•.••. " •.•••••••••.•••.. r~" .. 
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The Maumee has n~ flood plain, terraces, benches, or bluffs. Its numer­
ons northern tributaries rise within two or three miles of the St. Joseph 
River, and flow directly down the slope of the trough It has almost no 
tributaries from the south, nearly all the streams within 20 miles of it 
flowing parallel with it. Platter Creek rises in Milan Township, within 
two miles of the Maumee, and flows northeast about 25 miles to the 
Auglair;e. The numerous branches of Flat Rock Creek, which drain the 
southeast corner of' the county, unite to form a sluggish and serpentine 
stream, which flows parallel with the Maumee at a distance of ten miles, 
and also empties into the Auglaize. 
The Maumee Lake region is bounded upon the southwest and north­
west by the Van Wert ridge of Winchell. It branchee from the Blanch­
ard ridge at Findlay, 0., paiSCS through Benton, Webster, Pendleton, 
Delphos and Van Wert, across the southwest corner of Paulding county, 
mid enters Indiana in Sli'ction 2, MQnroe township, Allen county. Thence 
it pursues. a somilwhat irregular course presently to be described, to New 
Haven. The portion north of the Maumee called the Hicksville ridge, 
begins in 8ection 3, Adams township, extends in an almost straight line 
to the northeast corner of Allen county, and continues thence through 
Hicksville, Williams. Center, Bryan, West Unity and Fayette, Ohio, to 
and beYQnd Adrian, Michigan, where it probably again joins the Blanch­
.ard ridge'. The arrow head-shaped space enclosed by these ridges, its 
point being at New Haven, the extremities of its barbs at Adrian and 
Findlay, and the bottom of its notch at Defiance is the area once covered 
by the waters of the Maumee Lake. 
The Van Wert and Hicbville ridge is regarded by Prof. Winchell as a 
terminal moraine, but by Mr. Gilbert and Prof. Newberry* as a lake 
beach or shore line. After a careful examination of it in Allen county, 
the evidence in favor of the latter view seems to be decisive. In Van 
Wert county, Ohio, the ridge breaks up into several members, and enters 
Allen county in at least four parts, all in Monroe t()wnship. The most 
~outherly branch crosses the State line on the middle line of' Section 14, 
and can be traced into the northeast quarter of Section 16. It is a sand 
and gravel ridge four or five feet high and three rods wide, trending E. 
S. E. by W. N. W. A second similar and parallelridge crosses the State 
line one-fourth of a mile north of south line of Section 11, and ends a 
few rods to the west. 
A third ridge crosses one-fourth of a mile north of the second and can 
be traced to the northwest corner of Section 10. The main branch enters 
Allen county a few rods north of south line of Section 2. It is a ridge 
of fine gravel and coarse sand averaging twenty rods in width and ten 
feet in height, but is quite variable. It extends northwest to the center 
"'Geolqgicalsur'l'ey;of Ohio, Geology '1'01. II, p. fv7. 
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of the northwest quarter of Section 3, thence west one mile, thencl.l north­
west to center of southeast quarter Section 32, Jackson township, where 
it ends abruptly. Thence to the center of Section 36, Jefferson township, 
where the ridge again appears, is a gap of more than two miles, to pass 
thr !Ugh which the upper branches of Flat Rock Creek converge from the 
west, south and southwest. In Sections 36 and 25, Jefferson, the ridge 
trends a little west of north, and is very strong, its dimensions being 
fully twice the average given above. In Section 23 it is much less prom­
inent, and in the northeast quarter curves sharply to the west. At Be­
san<;on, northwest quarter of Section .22, it hecomes a quarter of a mile 
wide and divides into two branches. The north branch fades out near 
the center of Section 16, and the south branch runs west to the south­
west corner. Thus far the ridge is quite symmetrical, sloping equally on 
both sides; but on entering the southeast corner of Section 17 it becomes 
a bench or terrace slightly elevated above the general level on the south, 
but sloping northward forty rods to a level twenty to thirty five feet below. 
It maintains this character to the southwest corner of Section 7, where it 
becomes a ridge of fine sand twenty feet above the level on the south and 
thirty to forty feet above the plain on the north. It traverses the south 
half of Section 12, Adams township, passing a little south of New Haven, 
and near the center of Section 11, becomes broader and bends back south­
ward a half mile into Section 14, where it terminates. The west end and 
southward extension is composed of rather coarse gravel. Six Mile Creek 
has cut off the northwest angle and it has been excavated for road build­
ing. The section at the gravel pit shows straila of coarse sand and gravel 
in somewhat confused anticlinal stratificf!-tion, having a total thickness of 
twenty-three feet, and underlaid by clay. The summit of the ridge is 
thirty-five feet above the creek. At a point on the very crest of the ridge 
one mile east of its western end. E. W.· Greene had just bored a well 
sevellty feet deep from which the water was flowing in a half inch stream, 
although the level seemed to be higher than that of any land visible 
around it. The boring was through sand twenty feet and gravelly clay 
fifty feet to water bearing quicksand. 
North of the Maumee the Van Wert ridge is continued by the Hicks­
ville ridge, which extends eastward from Ft. Wayne along the north line 
of Adams township to the center of the northwest quarter of section 3, 
where it makes a sharp bend of 110° toward the northeast. At north­
west corner of section 3.5, 8t. Joseph Township, it becomes triple, the 
middle branch being in a direct line with the previous and subsequent 
course. The inner branch, next the lake, curves away to the distance of 
quarter of a mile, and rejoins the middle one a little east of the southwest 
corner of section 24. The outer branch is a bench parallel with the mid­
dle one and 40 rods from it. The triple character is maintained for about 
two miles, and without detriment to the mass of either branch. Thus far 
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the ridge is a rounded, symmetrical pile of sand and gravel of an aver­
age height of 25 feet above the lake bottom on the southeast, and with a 
slope of about half that fall to the northwest. Beyond the center of sec­
tion 24 the ridge is broad, irregular and more difficult to define, the de­
scent toward the northwest being slight or wanting. There is every­
where, however, a strong contrast between the flat bottom land on one 
side and the higher, rolling country on the other. It passes with slight 
deviation to Maysville, where it again assumes a regular and symmetrical 
character, and continues thence to the northeast corner of the county. 
, The true nature of the Van W'ert ridge will be better understood after 
a consideration of other similar ridges which lie between it and the Mau­
mee River The most prominent of these is known as "Irish Ridge." 
It begins with a broad mass of gravel occupying the center of section 9, 
Jefferson Township. It was originally half a mile long, a quarter of a 
mile broad, and 10 or 12 feet thick, of fine gravel in perfect anticlinal 
stratification. From the gravel bed a ridge 15 feet high and five or six 
rods wide extends a little south of east across sections 10, 11 and 14, and 
into 13. Its eastern half is broader and not so well defined, and runs out 
into a mere streak of yellow sand. Its length is three miles and its di­
rection parallel with the Van Wert ridge, from which it is distant a mile 
and a half. . 
Another called "Briar Ridge," is reported as extending northwest and 
southeast across section 15, Jackson Township, but I have not examined 
it. Small sand ridges parallel with the Hicksville ridge were noticed in . 
sections 6 and 7, Milan Township, and probably others occur in the Lake 
Region. The following altitudes on the Van Wert Ridge have been 
obtained from various sources, chiefly railroad levels: 
Gorham Township, Fulton Connty, Ohio 798 feet. 
West Unity, Williams County, Ohio 803 " 
Pula~ki, Williams County, Ohio . . . . 773 " 
Bryan, Williams CountY', Ohio. . . . . 771 " 
North of New Haven, Allen County, Ind 775 " 
West end of Irish Ridge, Allen County, Ind. 779 " 
South of New Haven, Allen County, Ind 802 " 
Van Wert, Ohio .. 786 " 
Delphos. Ohio •.. 784 " 
Average height about 800 " 
The character of the Van Wert Ridge may be summed up as follows: 
1. It is composed of sand and gravel in more or less regular anti­
clinal stratification. 
2. It is superficial, a deposit not over 20 feet deep (or high) super­
imposed upon the fundamental clay of the country. 
3. It is narrow, sinuous, and frequently broken up into several mem­
bers, each member being symmetrical and often equal in mass to the main 
ridge. 
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4. It offers little obstruction to the course of streams, being broken 
by frequent gaps for their passage. 
5. Its crest shows a remarkable uniformity of level. 
These characters mark it unmistakably as being not a glacial moraine, 
but a lake beach. Irish ridge is evidently an off-shore bar, and may have 
been the cause of the somewhat weak and confulled character of the main 
ridge immediately south of it. The contrast between the simplicity and 
directness of the Hicksville ridge and the irregular complexity of the 
Van Wert ridge iii readily accounted for. On the north the waters of 
the Maumee lake beat against the straight and bold escarpment of. the 
inI?er margin of the St. Joseph ridges, while on the south the inner slope 
of the S1. Mary's ridge, eai'lt of the centre of . Jefferson Township is so 
gentle as to be imperceptible. The water crept up this slope in wide shal­
lows and a change of level of a few feet would move the shore line as 
many nilles. West of the center of Jefferson Township the inner margin 
of the St. Mary's ridge is high and bold, the main Van Wert ridge is co­
incident with it, and this fact explains all its anomalies. 
Connected with the Maumee lake are two ancient drainage channels, 
the Six-Mile Creek channel and the Wabash-Erie channel. The former 
is a channel through which the St. Mary's River once emptied inte the 
lake. It can be easily traced from the great bend of the St. Mary's River 
at the north line of lolection 7, Marion Township, to the Maumee at New 
Haven. It follows the valley of Merriam's Creek for half a mile, then 
the course of the Trier ditch northward through Iilections 5, Marion, and 
32 and 29, Adamt'l, thence along Six-lltfile Creek through sections 20, 21, 
15, and 11, to Nflw Haven. The summit is in section 32, and is 20 feet 
above low water at New Haven, and not more than 10 feet above low 
water in the St. Mary's, so that frequently the St. Mary's water overflows 
the summit. The width of the channel is uniformly a quarter of a mile 
until it reaches section 15, where it begins to widen, and on the line be­
tween sections 10 and 15 it is a mile and a half wide, being bordered on 
the east by the high western face of the recurred end of the Van Wert 
ridge, and on the west hy a similar ridge hereafter to be described. The' 
banks of the channel have an average height of 15 feet, but the levels of 
the P., Ft. W. & C. R. R. show that the bottom of it is 60 feet below the 
summit on the west, and 40 feet below that on the east. It cuts com­
pletely through the St. Mary's ridge and may have afforded passage for 
ice or water either way. That a considerable stream once traversed it 
toward the north is shown by the terrace or delta of Band at the New 
Haven end. 
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THE NEW HAYEN DELTA 
Is a deposit of Band which might be ret1:arded as a western extension of 
Irish Ridge. Its eastern end is half a mile wide at middle of south half 
of section 5, Jefferson, whence it extends weiltwal'd and occupies nearly 
all the space between the margin of the St. Mary's Ridge and the 
Maumee. The Maumee touches it in section 1, Adllms, and again in 
section 3, and it continues ae a narrow terrace nearly to Ft. Wayne. It 
is exactly opposite the Six Mile Creek gap, and was undoubtedly formed 
from materials washed through that gap. Its average elevation above 
the lake bottom is 10 feet, frequently rising along its margin to twice 
that height. 
THE WABASH-ERIE CHANNEL 
Is a part of the axial channel· of the Wabash·Erie trough, and once 
carried the waters of the Maumee Lake to the Wabash River. It begins 
in section 3, Adanul, where between the before mentioned angle of the 
Hieksvillefridge and the margin of the New Haven delta it has a width· 
of only half a mile; but to the margin of the St. Mary's ridge is a mile 
and a half. Thence westward four miles to Ft. Wayne, the channel cuts 
through· the St. Mary's and St. Joseph llloraine, and narrows to a width 
of five-eighths of a mile. This portion is bordered on the north by a 
prolongation of the Hicksville ridge, and on the south by the cut edge of 
the moraine which rises in the city to a bluff 50 feet high. At the 
western border of the moraine the channel turns to the southwest in a 
line which is a direct continuation of the valley of the St. Joseph River. 
For the next eight miles it is one mile wide, and hail for its northern. 
bank a line of bluffs 60 feet high, formed by the border of the Wabash­
Aboit moraine. The Wabash & Erie Callal follows, closely the foot of 
these bluffs. It is boundtld on the south by It system of kltmes hereafter 
to be described. In section 35, Aboit Township, it is joined from the 
east by a former channel of the St. Mary's River, and its width is in­
creased to a mile and tl. half. It then turns westward along the south 
line of that township and cuts through the 'Vabaeh-Aboit moraine. 
Here it again narrows to one mile, and its banks attain their highest 
elevation, the bluffS on either side at the mouth of the Aboit River being 
more than 100 feet above the present bottom of the channel. On enter­
ing the northeast corner of Huntington County it curves southward along 
the western face of the Wabash ridge, to the south liae of Jackson Town­
ship, where it turns again westward. Just above Huntington it expands 
to a breadth of more than two miles, narrows again in passing the city, 
and enters the present Wabash Valley two miles below. 
The 'Vabash-Erie channel has a total length of 30 miles, two-thirds of 
which is occupied by a marshy prairie and traversed by the insignificant 
-,---------------_._­
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Little Wabash, or Little River. The peat bed is about four feet thick 
and underlaid by blue clay. At Lewises' ford, three miles above Hunt­
ington, the peat and clay cnd, and below there the bottom is of Niagara 
limestone. This channel was undoubtedly the avenue of escape for the 
waters of the Maumee Lake and the St. Joseph and St. Mary's rivers, 
and its level is about 150 lower than that of any other pass crossing the 
divide out of the Erie basin. The present level of its bottom rises from 
737 feet at the mouth of the St. Joseph to 756 feet at the summit four 
miles west, then fulls to 744 feet at the margin of the Niagara outcrop, 
and to 699 feet at its junction with the Wabash. The silt at the summit 
is about 40 feet deep, and if it were removed the summit of the rock bot­
tom would be the limestone ledge at Lewises' ford. The water in this 
channel may have had originally a depth of 70 feet, and the river which 
post-glacial man may have seen there was comparable with the Niagara 
itself. 
THE ST. MARY's AND ST. JOSEPH MORAINE. 
This is the longest and most important ridge in th.e Wabash-Erie re­
gion, and has been described by both Winchell and Gilbert; but concern­
ing its course east of Lima, Ohio, they do not agree. From Lima it 
runs west and northwest along the right bank of the St. Mary's River to 
Ft. Wayne, thence northeast along the left bank of the St. Joseph to 
Hudson, Michigan. Winchell describes it as being" like a dead wave 
on the surface of the ocean, hardly perceptible to the eye on account of 
its smoothness, but revealed by its effect upon everything that encounters 
it." This effect is most striking upon the course of.the St. Mary's River. 
Its headwaters in Auglaize and Mercer counties, Ohio, flow directly 
northward toward the Maumee until they encounter the ridge and by it 
are deflected to the west. The crest of the ridge can be easily traced 
upon the map, since it forms the watershed between the St. Mary's and 
the Auglaize at a distance of about 4 miles from the former and 30 miles 
from the latter. In Allen County the Wayne trace, or old Piqua road 
follows the crest. Its inner slope is gentle, its outer more abrupt, the 
fall from the summit to the St. Mary's at south line of Allen County 
being not less than 80 feet. In the southern townsh.ips the ridge is per­
ceptible only upon the map, that is by its influence on the course of 
streams; but in Adams and Wayne townships it becomes rolling, with 
bluffy margins, kames and other notable features of a terminal moraine. 
The inner margin has already been described from the center of Jefferson 
township to the Six Mile Creek gap. On the west side of that gap it be­
gins near west line of section 15, Adams, and continues as a bold bluff 
40-50 feet high across sections 9, 8 and 6 and through the city of Ft. 
Wayne to the point where the Wabash and Erie Canal (now N. Y., C. 
\ 
\ 
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and St. L. R. R.) crosses the St. Mary's. The peculiar features of the 
ridge south of that point will be described in another connection. The 
summit in section 7, Adams, is 76 feet above the mouth of the St. Mary's .. 
The ridge is composed chiefly of bowlder clay with a border of sand and 
gravel around its northern end. 
The St. Joseph Ridge is more simple in structure and direct in course 
than its southern complement. It extends from Ft. Wayne along the 
left bank of the St. Joseph River beyond the borders of Michigan. It 
fills the space between the river and the Hicksville Ridge. In Indiana 
its breadth is four miles, but it widens toward the north. It is a slightly 
rolling strip of country, which occupies the greater part of the Townships 
of St. Joseph and Springfield, and a portion of Cedar Creek and Scipio. 
According to ditch levels the crest is 50 feet above the Maumee Lake 
bottom in St. Joseph, and 70 feet in Springfield. The following levels 
show the very uniform longitudinal slope of the ridge from the extremities 
toward the apex: 
Hudson, Lenawee County. Mich ••. '.... 927 feet. 
Summit west of Bryan, Williams County, Ohio 873 " 
Summit west of Hicksville, Defiance, Ohio . . 849 " 
Wabash-Erie channel. head of Maumee River. 737 " 
Summit east of Ft. Wayne, Allen County, Ind. 813 " 
Summit, section 112, Madison, Allen County, Ind . 846 " 
Two miles south of Spencer, Allen County, Ohio. 872 " 
Two miles south of Lima, Allen County, Ohio. . 895 " 
One mile north of Hog Creek Marsh, Hardin County, Ohio. 914 " 
, If there was ever any reason to doubt the morainic character of the St. 
Mary's and St. Joseph Ridge, there can be none now, since its connection 
with the great morainic system of North America is evident. The shape 
and position of the ridge, regardless of its structure, show it to be a 
terminal or frontal moraine of the Huron-Erie ice lobe, and to mark the 
position where the ice-foot halted for a time in its retreat toward the 
Canadian-highlands. It is simply a place where the bowlder clay is 50­
75 feet thicker than usual, and there is no evidence to support the con-. 
jecture of Gilbert that it is the surface manifestation of a buried mass of 
material different from the common drift of the region. 
THE ST. llARY's BASIN. 
The St. Mary's River rises in Auglaize County, Ohio, and follows the 
outer face of the St. Mary's moraine for about 60 miles. Near the cen­
ter of Wayne Township, Allen County, Ind., it cuts through the apex 
of the moraine, emerges from it in section 10, and follows thence the 
southeast bank of the Wabash-Erie channel to its junction with the St. 
Joseph. It is a sluggish, muddy strea.m, without bluffs or flood plain, the 
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highest water seldom being more than suffieient to fill its channel. Its 
minimum flow is estimated to be from 1,500 to 2,000 cubic feet per min­
ute. * Its basin lies almost exclusively upon its left bank, and consists in 
Indiana of a strip of flat country 10 or 12 miles wide, lying between the 
St. Mary's and the Wabash ridges. In its lower course the river has been 
tossed about from one channel to another repeatedly. The Six·Mile Creek 
channel is probably the oldest and has already been described. A second 
abandoned channel leaves the river at the southeast corner of section 22, 
Wayne township, turns southwest across sections 28, 29, 30 and 31, 
Wayne, and 36 and ,{5, Aboit, where it joins the Wabash-Erie channel. 
It now forms an arm of the prairie 6 mile!! long, half a mile wide, at a 
level 15 feet above the present bottom of the river. A third and later 
channel at a lower level leaves the river one mile below the second, and 
passes directly westward through sections 21 and 20, to the Wabash-Erie 
channel. It i~ two and a half miles long and a quarter of It mile wide. 
The greater part of the triangular space between the second St. Mary's 
channel and the 'Yabash-Erie channel is occupied by a system of sand 
ridges, which form a projection from 'the apex of the St. Mary's moraine, 
and a continuation of the kames, which are a part of that moraine. For 
convenience of description I shall call them all kames, leaving the que~­
tion of their true nature for future disculilsion. On the east the system is 
almost continuous with thOl Van 'Yert ridge. 
Kame No.1 forms the western wall of the Six-Mile Creek gap in sec­
tion 15, Adams. It is 20 rods wide, 20 feet high, and half a mile long, 
composed of gravel in anticlinal stratification. It is a reduced counter­
part of the recurred western end of the Van Wert ridge. 
Kame No. 2 lies upon the summit of the S1. Mary's ridge, in the east­
ern part of the city of Ft. Wayne. It is a broad sand ridge extending 
from the east line of section 7, Adams, westward a mile and a quarter. 
It has been leveled for the new freight yards of the Pennsylvania Co., 
but west of the railroad it rises into a conical hill 30 feet high. " 
Kame No.3, very symmetrical and quarter of a mile long, lies north 
of and parallel with No.2, just east of the center of Section 7. 
Kame No. 4 begins near the crossing of the Wabash· & Erie Canal 
(now the N. Y. C. & St. L. Railroad), over the St. Mary's River (west 
end of Berry street"Ft. Wayne), and extends thence as a massive ridge 
of sand and gravel southward a mile and a half. It has been extensively 
excavated for gravel by the P., Ft. 'V. & C. R. R. Co., and is cut through 
along the Wabash R. R. by the valley of Shawnee run. An eastward 
branch crosses the Bluffton road (Broadwa.y) just south of Creighton 
avenue.. It fades out in the east half of section 15, Wayne, between the 
St. Maris River and the BIutRon road. 
*Report of Maj. John M. Wilson, Enll'meer Corps of U. S. army to Seoretary of War, 
1880, p. 00. 
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Kame No. 5 lies on the west side of the river in the west half of sec· 
tion 15, upon the Allen County Poor Farm. It is an irregular, curved 
and branched ridge of sand extending southward one mile. Where the 
river abuts against it the bank is 30 feet high. 
The remaining kames are of fine, light yellow sand, without admixture 
of gravel or bowlders, and wholly unstratified. 
Kame No.6 lies west of No.5, in the north halves of sections 21 and 
20.. It is very irregular and built upon .three parallel axes, but is not 
complete on either. Two branches extend. north into the southeast 
quarter of section 16, and in the northwest quarter of section 21 it is 
broken up into conical hills. At the west end it is broad and slopes 
gently into the Wabash·Erie channel, above which its highest points are 
30 feet. 
Kame No.7 begins in a broad mass occupying nearly the whole of the 
southwest quarter of section 22, and sends two branches westward 40 to 
50 rods apart. The south branch extends along the south line of section 
21, and disappears at its west line. It is quite regular and 15 feet high. 
The north branch is low, broad and irregular, until at a point opposite 
the west end of the southern branch it suddenly rises to 30 feet, and is 
th,ence very strong to the middle line of section 20, where it has a double 
end like a thigh bone. 
Kame No. 8 has two branches which separate at the center of the 
northwest quarter of section 29, and diverge eastward to the east line of 
the section. 
Kame No.9, three-quarters of a mile long, lies a little north of the 
center line of sections 29 and 30. 
To this system belong several small islands in the Wabash·Erie chan­
nel. The Wabash R. R. crosses one in the northwest corner of the south· 
west quarter of Section 20, and another, Midway Island, a half mile long, 
in the west halves of Sections 19 and 30. The largest, known as Fox 
Island, in Sections 25 and 26, Aboit, is more than a mile long and a half 
mile wide. 
Kame No. 10, on Fox Island, is the last and most remarkable one of 
the system. A beautifully symmetrical ridge, lithe and graceful as a ser· 
pent, sweeps in a gentle curve like the Italic letter S, or like the human 
clavicle, westward through the south half of Section 25, three·fourths of 
a mile long, twenty to twenty-five feet high, and as steep as sand can be 
piled. Near the west, end it sends two parallel branches southeastward. 
Further west in Section 26, is a straight ridge parallel with these branches, 
nearly as long as the main ridge, and extending into the southern penin­
sula of the island. Between the two is an oval, land·locked bay. North 
of the east end of the main ridge lies a broader and more massive ridge 
one-fourth of a mile long. The two touch at their eastern extremities 
but diverge westward. These ridges form the skeleton of the island, the 
---------------~--------...- ..~----.. 
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shore lines being filled out in general conformity to them. Fox Island is 
covered with It light growth .of oak, and with the water restored to its 
bays, would form one of the most charming and unique parks in the 
world. It is now accessible only to the pedestrian. 
The system of ridges just described presents considerable variety of 
structure and a remarkable gradation between the extreme forms. The 
Van Wert ridge is plainly a beach deposit, but its western end is R5 feet 
high, very steep, and bent back southward. All its features are repeated 
in Kame No.1, and an examination on the spot, or even an inspection of 
the map, gives It strong impression that something more unyielding than 
water must have passed southward through the Six-Mile Creek gap. 
Kames 2 and 3 are not upon the margin. but upon the summit of the 
moraine. Nos. 4 and 5 again are marginal, also curved, branched and 
transverse to the general direction of ice motion. The others are parallel 
to that diree.tion. No.6 is broken up like a typical kame, while No. 10 
is, in shape and direction, a typical osar. The various forms run into 
each other so completely that it is impossible to make any but arbitrary 
distinctions. The series from No.5 to No. 10 is embraced between and 
threaded by present and former channels of the St. Mary's River, and the 
whole region bears the relation of a delta to that river. The river IIlI'y 
have furnished the material but it could never have put it into its pres­
ent shape. The popular notion that these ridges were blown up by the 
wind is obviously untenable. That they were in some way produced by 
sub-glacial streams, or in dry tunnels under the ice, seems most probable. 
The materials may have fallen in from the top as observed by Professor 
Wright in the Muir Glacier of Alaska,* or it may have been squeezed up 
from below like the " creeps" in coal mines. The problem of their origin 
is a puzzling one, and I may be permitted to add my conjecture. The 
sight of two road scrapers running side by side, and a few feet apart, sug­
gested a possible explanation. Suppose a fissure or tunnel in the glacial 
mass a few rods wide at the bottom, the motion of the ice would not be 
exactly parallel and uniform upon both sides of it, and partly by the 
enormous pressure, and partly by the differential motion, the material of 
the groQnd moraine would be squeezed, scraped and plowed up into a 
steep, symmetrical, continuous and unstratified ridge like the Fox Island 
kame. 
THE ST. JOSEPH VALLEY. 
The St. Joseph River rises in Hillsdale County, Michigan, and after 
flowing in a very direct course southwestward 75 miles joins the St. 
Mary's at Ft. Wayne, and its waters turn back upon themselves through 
the Maumee channel. Originally it did not do so, but continued its di­
"'Amerioal\ Journal of Soienoe, Jannary, 1887. 
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rect course through the Wabash-Erie channel to the present Wabash 
River. The main stream of the "Wabash was then a large River for 100 
miles above Huntington, to which the present upper Wabash was a small 
tributary. The basin of the St Joseph lies almost wholly upon its right 
or western bank, its largest tributaries rising from the Saginaw.~uron in­
terlobate moraine of Chamberlain, in Steuben and Noble counties. Its 
minimum flow is estimated by Major Wilson to be 4,000 cubic feet per 
minute. The river is narrowly hemmed in between the St. Joseph mo­
raine on the east and the Wabash-Abf)it moraine on the west, the space 
between averaging less than half a mile wide. Its bed is largely of sand 
and gravel, and its water much less muddy than that of the St. Mary's, 
Its valley is bounded by an almost continuous line of bluffs, and numer­
ous terraces reveal its former breadth and higher level. Its waters now 
rise occasionally to a level less than ten feet below the summit of the 
divide in the Wabash-Erie channel. Its basin and tributaries will be 
further described in the next section. 
THE W ABA8H-ABOIT MORAINE. 
.. The Wabash Ridge of Winchell is described as lying along the north 
side of the Wabash River in Mercer County, Ohio, and extending east­
ward even as far as Crawford County. It was supposed by him to fade 
out toward the west, but in fact the Wabash Ridge in Indiana is more 
strongly defined than the St. Mary's. I have not examined it in Adams 
County, but in Wells 90unty the levels of the Ft. W., C. & L. R. R 
show, in the distance of two miles from the summit at Murray Station to 
the river near Murray Village, a fall of 80 feet. From this point I have 
traced tlie outer face of the ridge across sections 8 and 6, Lancaster, 37 
and 30 Jefferson, and 25, 24, 13, 14 and 15, Union Township. It forms 
a line of bluffs often very steep, averaging 50 feet in height, and rising at 
some points 20 feet higher. From section 16, Union, the bluff fades out 
into a gentle southwestward slope, across which Langlois Creek cuts 
transversely. The Wabash River now leaves the ridge at Murray, and 
flows nearly westward, but it once followed the bluff closely to the . 
'Wabash-Erie channel. Two miles below Murray the old channel leaves 
the present river and runs northward to the south line of section 26, 
Union, where it joins the channel of Flat Creek, which is amply capacious 
to carry a river the size of the present 'Vabashat Murray. From the 
mouth of Flat Creek (section 2, Union Township, Huntington County), 
the bank of the Wabash-Erie channel is high and bold, and ~ formed by 
the outer force of the Wabash Ridge as far as the northeast corner of 
Huntington County. The inner margin of the Wabash ridge, in Allen 
County, is not bold, but can be easily traced from Zanesville northward 
into section 22, Lafayette, thence trending east of north to the north line 
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of the township, along which the ridge is cut transversely by the Wabash­
Erie channeL On the borders of the channel lies a series of ridges and 
hills, one of which, in section 8, rises at least 125 foot above the level of 
the channeL The material is everywhere bowlder clay. 
The existence of a northern wing to the Wabash ridge seems never to 
have been noticed previous to the present survey; yet it is the most 
massive and strongly characterized of all the morainic ridges in the 
Wabash-Erie region. It extends along the west side of the St. Joseph 
River from Hill8dale County, Michigan, to the Wabash-Erie channel in 
Aboit Township; I shall call it the Aboit ridge, and the two together the 
Wabash-Aboit moraine .. The Aboit ridge is bounded on the west in 
Allen County by the valley of the Aboit River and the marshes about the 
head waters of the Aboit and Eel Rivers; in Dekalb County by the valley 
of Cedar Creek; in Steuben County by the valley of Fish Creek, and in 
Ohio and Michigan by the vallies of other tributaries of the St. Joseph. 
All these streams behave in a peculiar and remarkable manner. They rise 
from the Saginaw-Huron interlobate moraine, flow south~ast six or eight 
miles, then, on striking the western fuce of the Aboit ridge, they turn 
southwest parallel with it, and after pursuing that course ten to fifteen 
miles, they turn again at a right angle and cut through the ridge to the St. 
Joseph River. The interval betwoon the Saginaw-Huron moraine and the 
Aboit ridge is in Steuben County one mile, in Dekalb County three or four 
miles. The Aboit ridge in Allen County has a width of from flve to six 
miles and occupies a portion of Aboit and Wayne Townships, nearly the 
whole of Washington and Perry, and more than half of Cedar Creek. In 
Dekalb County its width is from six to eight miles. It is crossed by sev­
eral railroads. Near its southern extremity the levels of the N. Y. C. & 
St. L. R. R. show a rise from the Wabash-Erie channel to the summit one 
mile east of the Aboit river of 98 feet, and thence to the A boit a fall of 50 
feet. The P., Ft. W. & C. R. R. rises from the channel to the summit 
near Hadley, section 36 Lake, 85 feet, thence .lle Aboit falls 36 feet. 
The P. R. and I. R. R. crosses it diagonaflJ, ana rises from the channel to 
the summit north of Wallen 121 feet, thence! aIls to the marsh near Hunt­
ertown 50 feet. The B. & O. R. R. rises from the St. Joseph River at St. 
Joe, Dekalb County, to the summit one mile east (')f Auburn Junction, 110 
feet, thence fulls to Cedar Creek 48 feet. The general elevation of the 
Aboit ridge above the St. Joseph River is in Indiana about 100 feet, 
and above the intervale in the west 50 foot, the crest being usually within 
one mile of the western margin. 
It is a broad rolling table land, the chief material of which is gravelly 
clay; but mounds, patches and ridges of sand and gravel are abundant, 
especially in Perry township. In northeastern Dekalb County Fish 
Creek crosses it through a gorge fifty feet deep. flanked by extensive ter­
races of sand and gravel. In central DeKalb it is flat and swampy, but 
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in the southern part of that county it becomes ragged and broken. In 
the northern part of Allen county it is crossed by Cedar Creek through a 
gorge 50 to 100 feet deep, and 800 to 1,000 feet wide. At the bend of 
the creek, in sections 3, 10 and 11, Perry, the ridge rises to an ex· 
traordin~ry elevation. If:ere" Dutch ridge," 50 feet higher than the 
general level to the north and 100 feet above the creek, extends east and 
west about two miles. The highest point near northwest comer of section 
11 is more than 9UO feet above sea level and the highest land in Allen 
county. Duncan's Lake, section 31, Jackson township, DeKalb county, 
80 acres in extent, is the largest lake upon the ridge. In sections 7 and 8, 
Cedar Creek, Viberg's Lake contain 40 acres. In the northeast corner of 
section 7, Hollopeter's Lake of three acres is 40 feet deep and fed by 
copious springs at the bottom. On the same farm, but in section 12, 
Perry, is a little gem which exhibits in miniature the typical character of 
a morainic lake. It is a perfect oval in outline, about one acre in extent, 
and is like a crystal mirror set in an elaborate frame. At the edge of the 
water is a gold and purple rim of nuphar and pontedel'ia; outside that a 
strip of pale grayish green shrub, with procumbent branches; then a 
fringe of higher shrubbery, willow and the magnificent rhus venenata; out­
side of that a straight impenetrable wall of vivid green formed by the 
tamaracks, larix Amerieana, 40 feet high. 'The lake was formerly 30 feet 
deep, but a ditch has lowered the level of water and shores six feet. It is 
surrounded by an extensive peat bog, whieh on account of the draining 
away of the water has settled, forest and all, leaving cracks a foot wide 
running parallel with the shores and encompassing 15 acres. Other 
morainic lakes differ from this in size, depth, regularity of outline, and 
continuity and extent of bog; but they all show various stages of progress 
from a clear, open kettle of water to one entirely filled with peat; from 
a living lake to an extinct one. 
The winding ridges, rounded domes, conical peaks, mounds and hoI· 
lows which figure so largely in the moraines deseribed by Chamberlain, 
Cook, Lewis and Wright are not wanting in the Aboit moraine, but are 
of a subdued type. Characteristic moraine features are present on a 
, small scale. Lindenwood Cemetery, section 4, Wayne, owes its charm­
ing beauty to this style of topography, and the same structure prevails 
over a large part of northern Wayne, Washington, Perry and Aboit 
townships. At the forks of Spy Run (sections 26 and 27, Washington) 
there is an extinct lake one mile long and half as wide. Kettleholes occur 
everywhere, many being shallow, saucer·shaped depressions which have 
been artificially drained and are now marked only by a few tufts of marsh 
grass. Upon the bluff near the mouth of the Aboit River (sections 29 
and 32, Aboit) there is, an interesting group of typical potash kettles, 
seven within a space of about 30 acres. The largest forms an irregular 
depression 750 feet long and from 100 to 200 feet wide. The rest are 
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smaller, of oval or circular outline, and about 20 feet deep., Most of the 
streams which drain the moraine flow at the bottom of gorges of which 
they DOW occupy an insignificant portion. Bowlders are common every­
where, but are especially abundant along the outer or western edge of 
the moraine and in the channels of the streams. They are of all sizes up 
to ten or twelve feet in diameter. The materIals are mostly metamorphic, 
granite, syenite, gneiss, quartzite, conglomerate, slate and divrite, among 
which avery compact, fine-grained green diorite is most common. All 
are much worn, some being rounded and polished like a billiard ball, and 
many planed and striated.' Fragments of Huron shale are occasionally 
found, and fossiliferous limestone occurs in small pieces. The gravel of 
the clay is often highly calcareous. 
ELEVATIONS ON THE WABASH-ABOIT MORAINE. 
Osseo, Hillsdale County, Michigan . . . . . . . 1,113 feet. 
Summit E, of Auburn, Dekalb County, Indiana . 900 " 
Dutch Ridge, Allen County, Indiana ' .... 923 " 
Summit M, of Wallen, Allen County, Indiana .. 887 " 
Hadley Station, Allen County, Indiana . . . . . 853 " 
Summit N. Y. C. & St, L. R R, Allen County, Indiana. 865 " 
Wabash-Erie channel mouth of the Aboit, Allen County, Indiana 746 " 
Bowman's Sec. 8, Lafayette Township, Allen County, Indiana. 873 " 
Summit near Murray, 'Vells County, Indiana ..•. 874 " 
Summit C. R & Ft. W. R. R., Adams County, Indiana 865 " 
St. Mary's, Augla:ze County, Ohio . . 894 " 
'Vassakonetta, Auglaize County, Ohio. 923 " 
Kenton, Hardin County, Ohio . 941 " 
THE ABOIT A...~D EEL RIVER REGION. 
This region in the northwestern part of the county occupies the town­
ships of Lake and Eel River, and small portions of Aboit and Perry. 
The lower Aboit River flows through a narrow valley which grows deeper 
toward the mouth, where it becomes nearly 100 feet in depth. In Lake 
and Eel River townships the valley broadens to five or six miles, and is 
occupied by marshy prairie, mostly in wide, tortuous channels with 
tongues, peninsulas and islands of dry land between. Lakes, living or 
extinct, are numerous, the large~t being Hull's, or Mud Lake, in section 
8, Lake, about 150 acres in extent, and White Lake, section 3 Ee~ River, 
one-fourth as large. The northwest corner of Lake and northwest half 
of Eel River lie upon the borders of the Saginaw-Huron inter-lobate mo­
raine, and are quite rolling, the latter being even hilly. The islands and 
peninsulas upon the western side of the marsh present very curiously and 
distinctly the morainic topography of mound and hollow upon a miniature 
Bcale, '}'he bQundariee of marsh and dry land are too irregular for de­
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scription and can be delineated only upon a map.. This variety and irreg· 
ularity render'Eel River Township the most picturesque portion of the 
county. In sections 13, 14, 23 and 24 the prairie is two miles wide, the 
north shore being a bluff of 30 or 40 feet in height, from which the view 
southward across the marsh, sprinkled with wooded islands and project. 
ing points, is worthy of an artist's pencil. The northern portion drains 
through Willow Creek into Cedar Creek by a channel 20 feet deep and 
300 feet wide, the remainder drains into Eel River. The water·shed be· 
tween the latter and the Aboit is a scarcely perceptible ridge. It is now 
difficult to determine which way the water does flow or ought to flow, and 
there is no perceptible reason why CedarCreek may not once have 
emptied into Eel River, or the Aboit. Certainly it is impossible to con­
jecture why its waters should have turned aside from' this easy outlet. 
The present stream would be utterly powerless to excavate the gorge which 
it occupies through the Aboit ridge. That gorge must be as old as the 
ridge itself, and must owe its origin to the same conditions and agencies. 
GENERAL CONSIDERATWNS. 
The peculiar topography of the Wabash-Erie region in Indiana would 
be strikingly shown by a section along any line radiating southwesterly or 
northwesterly from Paulding, Ohio. Such a line would run nearly level 
across the Maumee Lake bottom to the Van 'Vert and Hicksville Ridge, 
thence rise 80 or 100 feet in four or five miles to the crest of the 8t. 
Mary's and St. Joseph moraine, then fall 50 feet in about one mile, then 
cross a level interval of from one to ten miles, then show a second gradual 
rise and more abrupt fall, across the 'Vabash-Aboit moraine. the second 
terrace averaging about 60 feet higher than the first. In the southern 
portion two more similar terraces lie beyond the 'Wabash Ridge. A por­
tion of one has been described by Winchell under the name of the St. 
John's Ridge, and is said to extend from the southl'ast corner of Allen 
County, Ohio, southwesterly through Auglaize and Mercer Counties to 
Fort Recovery, where the Wabash River passes through it. D. S. McCas­
lin has described* its continuation through Jay County, Ind., north of 
the Salamnine River; also, a ridge known as "Lost Mountain," in the 
southern part of the same county on the north bank of the Mississinewa 
River. They are precisely similar in character to the St. Mary's and 
Wabash Ridges. The levels of the Ft. W., C. & E. R. R. plainly 
reveal their presence in Wells, Blackford and Delaware Counties, and 
the courses of the Salammne and Mississinewa indicate that they extend 
along those rivers. as the Wabash Ridge does along the Upper Wabash, 
nearly to their junction with the axial stream. The corresponding 
'" 'rwel£th Report Ind. State Geologist. p. 155. 
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northern wings, if such exist, must be crowded together in northern 
Huntington and Wabash and in Whitley Counties, or merged with the 
. Saginaw-Huron interlobate moraine in Steuben, Dekalb and Noble Coun­
ties. The remarkable accummulation of bowlders in the Wabash-Erie 
channel at and above Huntington may indicate the point where that 
channel cuts the Salamonie Ridge. The Wabash River probably cuts the 
Mississinewa Ridge near LaGros. Without having examined every mile 
of the ground, the writer deems the evidence sufficient to justify the 
statement of the following conclusions: 
1st. The Wabash-Erie channel between the Ohio State line and the 
west line of Wabash County cuts through four morainic ridges at regular 
intervals of 12 or 15 miles. 
2d. In passing the ridges its direction is from east to west; between 
them from northeaSt to southwest. 
3d. The principal non-axiai streams of the Wabash-Erie region flow 
along the outer faces of terminal moraines of the Huron-Erie glacier. 
If Chambe~lain's distinction be maintained and the word termincd be 
used to designate only that moraine which marks the extreme limit of the 
ice sheet, then the Wabash-Erie ridges are peripheral or frontal moraines. 
They probably belong to the later stages of the second glacial epoch, dur­
ing which, according to Chamberlain and Salisbury,* there was a succes­
sion of glacial retreats and re-advances; and who can assert with any 
confidence that they were not made by the advance of four distinct and 
successive glaciers, and are thus terminal in the strictest sense? It seems 
more probable, however, that they are moraines of recession and mark 
halting places in the retreat of one and the same ice-lobe. When their 
uniformity of mass, strict parallelism and occurrence at regular intervals 
are taken into account, the whole arrangement will perhaps prove to be 
unique among the glacial phenomena of North America. Their greatest 
importance lies in the evidence which they afford of regular periodical 
oscillations of climate. The outer edge of the ice-lobe occupied a certain 
position long enough to form a moraine five miles wide and 100 feet high; 
it then fell hack fifteen miles and occupied another line long enough to 
form a similar moraine. These alternating halts and retreats were re­
peated four or five times, the last retreat being 30 miles, and the last 
moraine, the Blanchard ridge of Winchell, being smaller and less symmet­
rical. 
The general interpretation of the phenomena of the drift in the 
Wabash-Erie region is obvKms. A portion of the great continental ice 
sheet, driven against the hard limestone of northwestern Ohio, emerged 
from the Huron-Erie basin and deployed upon the plain to the southwest. 
It was compelled by a vi8.a-tergo to move up a gentle slope, and like a 
"'6th Allllua.1 Rep. U. 8. G. 8., p. 315. 
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mountain stream which has reached the plain, it ceased in great measure 
to erode its bed, and, to a corresponding extent, began to deposit its 
accumulated materials. The deep and comparatively uniform mass of 
drift in northern Indiana bears the relation of a delta to the ice stream. 
That deposit took place by simultaneous surface melting, ground melting 
and interior decayis a conclusion almost unavoidable. To suppose that 
a glacial condition if climate ever actually existed in Indiana is as un­
reasonable as to suppose that it now exists at the foot of the Alps. If 
such had been the case the ice mass would have been thickening in this 
region instead of thinning, and would have extended far south of the 
Ohio River. The moraine material of Western New York, Wisconsin 
and other localities has exactly the appearance of having been dumped 
from above, and its contours could be easily imitated by depositing upon 
a nearly level surface successive loads of sand, gravel and clay, the loads 
being extremely variable in size and placed at very irregular intervals. 
This would necessitate. a great relative thickness of ice and the existence 
of much surface debris. In the Wabash-Erie region this tumbled topog­
raphy is nearly wanting, and the uniformity of surface, broken only by 
the long, symmetrical slopes and curves of the moraines, indicate that 
the ice sheet was comparatively thin, and that its deposit was chiefly sub­
glacial and marginal. The fit'St gla0ial mass rested upon and passed over 
the bed rock, forming the· characteristic strire found in so many localities. 
In consequence of an ameliorating climate about the 80ureell if the we-stream 
in the northeastern part of the continent, that stream dwindled in size or 
disappeared entirely. Upon the recurrence of glacial conditions another 
invasion or invasions occurred from the same source. Whether the 
glacier which formed the Wabash·Erie moraines was the second or the 
twenty-second it may be now impossible to determine. Whatever the 
number, each would obliterate, as far as it went, the distinctive traces of 
previous glaciers, and each would pass over, push along, heap up and re­
arrange the material left by its predecessors. The outline, directions and 
extent of the last one are revealed by the moraines. The southern por­
tion was allowed to expand with considerable freedom, but on the north­
ern side of the trough in Indiana it met some obstruction, probably the 
lateral edge of the Saginaw glacier, by which it was crowded back and 
heaped up, and the principal axis of flow was thrown ten to twenty 
. miles south of the axis of the trough. During the melting of the ice 
certain great drainage channels were kept open by the floods of water, 
such as the Wabash-Erie channel, the gorge of Oedar Oreek, and others 
which cut directly through the moraines. At the flame time temporary 
lakes, extra, intra and inter-morainic were formed, the most considerable 
of which, the Maumee Lake, lay at first between the St. Mary's and St. 
Joseph moraine and the retreating edge of the glacier, afterward between 
that ridge and the Blanchard moraine. When the ice dam had retreated 
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to a position near the present foot of Lake Erie, the Van Wert and 
Hicksville ridge may have been, for a short time, the shore of a body of 
water which included both Lake Erie and Lake Huron, and stood at a 
level about 200 fect higher than those lakes do at present. At that stage 
the Maumee River, of course, bad no existence, the principal drainage 
system being the St. Joseph-Wabash, into which the .Maumee-Erie lake 
discharged at Ft. Wayne, and to which the present St. Mary's upper 
Wabash, Salamonie and Mississinewa were unimportant tributaries. 
PRE-GLACIAL GEOLOGY. 
Concerning the rocks which immediately underlie the drift in Allen 
County very little is known. In the southern pa.rt they are probably 
upper silurian of the water-lime or Niagara group, and in the northern 
part almost certainly devonian, Huron shale and Corniferous limestone, 
but the position of the partings is purely conjectural. The chapter upon 
outcrops in Allen County is as short as the famoHs one upon snakes in 
Ireland. Rumors have been afloat of the existence of quarries in several 
localities, but upon the spot they have proved to be doubtful or wholly 
mythical. In 1860 Richard Owen, then State Geologist, visited a quarry 
in the northeast quarter of section 35, Adams, and reported the evidence 
as being indecisive in regard to the geological horizon of the rock.* 
A search of this quarry resulted in the discovery of a " wallow-hole" 
in a pasture, three feet deep and twenty in diameter, where numerous 
small fragments of limestone were imbedded in the mud. The owner of 
the farm, Mr. A. J. Akey, said he had obtained from it stone enough for 
the foundation of his house, also several piles which lay in his yard, and 
that it was originally in slabs six feet by ten and eight to twelve inches 
thick. The fragments found were crystalline and fossiliferous brown 
limestone, with bituminous liguilitic partings. One small fragment shows 
a perfectly glaciated surface. Of the fossils, only strophodonta prf!/Ulula, 
spirifera radiata and a gibbous orthis were recognizable. In the upper­
most rock borings from an artesian well in White's addition, Fort Wayne, 
occurred a few fragments of black shale (Huron); it is probable that 
Fort Wayne is situated very near the boundary between the silurian and 
devonian beds. 
Of deep borings in Allen County there are nine (to September 1, 1888), 
six being within the limits of the city of Fort Wayne, and three within 
a radius of four miles from the city. The·first well was sunk for artesian 
water in the Court House square in 1875, but without succesl!. The 
others have been drilled within the past three years in the search for 
uatural gas. They all pass through the same strata and show only trifling 
variations of thickness and level. 
~IQd, Geolorical Report,l859-60, p. 
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SECTION OJ!' "ARTESIAN WELL" BORING, COURT HOUSE SQUARE, FORT WAYNE•
. 
Surface of ground. 772 feet above sea level 
Drift. 88 feet to 684 " " " 
.,Limestones (Niagara) 802 118 below" " 
Gray shales (Hudson) 266 378" " " " 
Black shales (Utica) 260 638" " " 
. Limestones (Trenton). 1,590 2,228" " " " 
Total depth . 3,000 feet. 
Sections of several other borings are practically identical with this, and 
the extreme variations from it may be accounted for by differences in 
level at the surface, which at other wells has not been determined. The 
results, so far as gas is concerned, are practically negative, one well, near 
the Berghaff brewery, furnishing gas eno.ugh to run an engine, the others 
none. The citizens of Fort Wayne have expended $20,000 in the effort 
to obtain natural gas; they have persevered in spite of discouragements 
from the beginning; the territory in the immediate vicinity of the city 
has been thoroughly tested; further attempts seem hardly justifiable and 
probably will not be made. At the same time it is being demonstrated 
that a city surrounded by towns with gas can be prosperous and enjoy a 
rapid and healthy growth without it. 
A boring near the bank; of the Maumee River, in White's addition, 
proved to be a genuine artesian well, and furnishes a large quantity' of 
excellent water, which is at present unutilized., 
Partial analysis of the water gives the following results: 
Temperature in January •.. 490 F. 
Temperature in August . . . 530 F. 
Total solids in 1 wine gallon . 32 grains. 
Calcium carbonate . . 20.2 " 
Calcium sulphate. . • 0.9 " 
Magnesium carbonate . 8.5 " 
FerreouB carbol'late 1.7 
" 
Sodium chloride • 0.7 
" 
Hydrogen sulphide • 0.4 cub. in 
ECONO}IIC GEOLOGY. 
Aside from numerous brick and tile works, and the excavation of mould­
ing sand, there are no industries in Allen County dependent upon ils 
geology, except agriculture. Although the extremes of level differ by 
not more than 150 feet, there is a considerable variety of surface, soil and 
natural products. The land may be divided into four classes, 
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1. Lacustrine Land. Lake bottom without muck. Soil clay, some· 
times laminated, with occasional streaks and ridges of sand aad gravel. 
Drainage difficult. 
2. Bottom or Muck Land. Marshy prairies, occupying old drainage 
channels and the basins of extinct lakes. Soil black and mucky. 
3. Moraine Land. High and rolling. Soil gravelly clay, with mOlmds 
and ridges of sand and gravel. Drainage easy. 
4. Inter·Moraine Land. A ~ombination gf the other three, chiefly 
fiat and low, resembling No.1, but embracing large tracts of No.2, with 
occasional areas of very subdued morainic type. 
The location and limits of each of these classes have been sufficiently 
indicated in the foregoing description. Evidently, to the people of Allen 
County the subject of drainage is one of the very first importance, and 
perhaps in no other county has drainage been undertaken upon a larger 
scale. Numerou~ ditches intersect every township, and nearly every 
natural water·course has been improved for the purpose. The most ex· . 
tensive work of this kind is involved in the drainage of the large tracts 
of marshy prairie which exist in the county. The Eel River ditch, com­
pleted in Ui87, is 11 miles long, and drains 3,000 acres in Lake and Eel 
River townships. 
The drainage of the Little River Prairie, which occupies the Wabash­
Erie channel, in Allen and Huntington counties, is a project which has 
been long contemplated; but the magnitude and difficulty of the under­
taking were such as to defer effectual efIort until the year 1'!81, when a 
bill was passed by the Indiana Legislature authorizing the survey of all 
large bOGies of marsh land in the State. 
Under this law a survey of the Little River region was made in 1882, 
by Dr. John L. Campbell, of the United States Geodetic Survey. His 
report to the Governor strongly recommended itt! drainage. In 1883 a 
number of interested landholders filed the proper petition, and after the 
necessary surveys and legal proceedings, a, plan of drainage was finally 
adopted in 1886, which provides for a main ditch twenty-six miles long, 
with branches, which raise the aggregate to forty miles, the different por­
tions varying in width from four to thirty feet. Outlet is thus furnished 
for the water which falls upon more than 200,000 acres of land; 35,000 
acres of marsh will be converted into rich farming lands, and a prolific 
source of miasma will be removed, greatly to the improvement of the 
sanitary conditions of 50,000 people. The total expense of the under­
taking will be about $170,000, and the amount which it will add to the 
wealth of the community is estimated at $320,000. The whole wort; wUl 
be completed in 1888. ' 
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NATURAL RLSTORY AN.D ARCHlEOLOGY. 
The fauna and flora of Allen County have not been studied in the 
thorough and systematic manner which their variety and importance de­
serve. The county was originally covered with a dense forest of oak, 
walnut, hickory, beech, maple, ash and elm. A few tracts of the primi­
tive woodland still remain, and the rivers are bordered by as fine specimens 
of elm, cottonwood and sycamore, as can be found anywhere. Chestnut, 
pine and hemlock are entirely wanting. The tamarack flourishes upon 
the site of extinct lakes, and some of the bluffs of Cedar Creek are still 
covered with white and red cedar, GupreSiJU8 thyroidel! and JunVpe;rus vir­
gtn~ana. The variety of soil offers favorable conditions for the growth of 
a great variety of plants. The Little River Prairie alone constitutes a 
botanical garden of no mean proportions. Enough has been ({one ttl show 
that the plant list of Allen County when completed will at least equal 
that of any other county in the State. 
Of the numerous wild animals which once made Ft. Wayne an im­
portant fur-trading post, the largest, including the deer, bear and wolf, 
are nearly extinct. Occasionally a hunter's story of having seen or shot 
a deer or a bear in the black swamp, near the Ohio line, gets into the 
newspapers. Numerous dams still remain as monuments to the beaver. 
The wild turkey and the golden eagle are occasional visitors. Of semi­
fossil remains, a single mammoth tooth, and portions of the skeletons of 
five mastodons have been discovered in various parts of the county. The 
plants, insects, mollusks, fishes, reptiles and birds offer to the naturalist a 
1romising and but partially worked field. . 
The Mound-Builders left but scant traces of their occupancy in Allen 
County. Col. R. S. Robertson, of Ft. Wayne, who is an authority upon 
the subject, reports the existence of mounds or earthwork at seven points 
along Cedar Creek and the St. Joseph River, but none in the southern 
part of the county. The usual implements and ornaments belonging to 
the stone age are plentiful in many localities, but the writer is not aware 
that anything which throw!;! new light upon the subject has ever been dis­
covered in this region. 
SECTION OF WELL BORED BY W. T. ABBOTT AT FORT WAYNE, INDIANA, 1888. 
Drift •.• 106 feet. 
Limestone. 868 " 
Shale ... 176 " 
Black shale. 257 " 
Trenton limestone • 493 " 
Total depth. • 1,900 feet. 
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The well filled with mineral water from the bottom up to about 900 
feet. 
Report of analysis of mineral water from well of W. T. Abbott, by 
Chas. R. Dryer. M. D., analytical chemist. 
Specificgravity at 180 C. (660 F.) 1.04 Reaction alkaline. 
Part. per
Million. 
Grain. per 
Wine Gallon. 
Sodium chloride. • • 51,250. 2,993.793 
~Iagnesium chloride . 2,551. 148.825 
Magnesium sulphate. 2,456. 143.283 
Calcium sulphate . 355. 20.71 
Calcium carbonate . 10,240. 597.401 
Potassium bromide. 93.75 5.469 
Ferrous, carbonate . 362. 21.119 
Silica, alumina and organic matter 750. 43.755 
Nitrates and phosphates Traces. 
Total solids. . . 68,057.75 3,974.3:)5 
Carbon dioxide. . 2.31 cub. in. per gal. 
Hydrogen sulphide . . . . . . . . . . . . . . . . . 2.3677 " " 
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PARTIAL REPORT OF SURVEY OF THE WESTERN 

DIVISION, INCLUDING SKETCHES OF PU­

LASKI AND WHITE COUNTIES. 

BY W. H. THOMPSON. 
The work of examining the counties included in the 1Vestern Division, 
as indicated by t,he Ohif'f of the Department, has been prosecuted as the 
fund at hand permitted. It is not yet finished, and it would be prema­
ture to make at this time anything like an extended report. The dis­
covery of natural gf\S in the State necessarily changed the plans of the 
Department and turned its attention to a search for that valuable deposit, 
hence a large area of country which had a1ready been surveyed by 
former State Geologists had to be gone over again in order to locate ap­
proximately the surface under which gas discoveries might be expected. 
This stopped the work: which was going on in and near the Kankakee 
Valley and turned the attention of the assistants in the field to' an area 
further south and esst. My own work and observations, therefore, have 
been largely directed to the question of natural gas developmentt;, and 
~onsequently much less than I hoped to do has been accomplished in 
other directions. 
At present the area in Indiana under which the supply of gas is of 
paying value, may be said to lie within a well· defined circumference, and 
it is not to be expected that any great discoveries remain to be made in 
this connection. The State Geologist has refrained from discouraging the 
sinking of wells, even where it was not thought that they would be suc­
cessful, for it was desirable that the popular feeling for investigation 
should take its course and fully exhaust itself, in view of possible discov­
eries. The result has been the piercing of the stratified rocks in the im­
mediate neighborhood of almost every town in the State. The gas field 
has been pretty thoroughly explored, and incidentally we have obtained 
a most interesting and instructive view of the strata down to the horizon 
of the Trenton limestone. M("untime, however, the work of collecting 
facts relative to other featurelj of the State's geological formation has been 
.. 
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progressing as fast as circuIilstances would permit Possibly, even prob­
ably, those things which form the smallest part of a report made for 
popular reading, information and instruction are those which convey 
the gist of what scientists would care most to know, and indeed, outsi4e 
of the discovery of natural gas and the tremendolls impulse it has given 
to the manufacturing interests of our State, there is nothing of a sensa­
tional nature, in our geological observations, to either scientist or un­
learned citizen. Still the work must prove of great value to the people, 
not so much as a record which will immediately chain their attention, but 
more as a widely disseminated and authoritative advertisement of the' 
mighty resources of our great commonwealth. 
The chief question of interest to the scientific world, and which will 
be reported upon so soon as the survey of the western division shall be 
completed, is connected with the great moraine of the northern part of 
the State, and with the ancient shore-line of Lake Michigan. Much 
WOl'k has already been done in the way of preliminary expeditions and 
explorations for the purpose of securing an outline of the chief features 
and of the general contour of the areas to be studied. This work can 
not be included in this report, beeause it is not yet sufficiently advanced 
to render the step advisable or profitable, as a report now would necessi­
tate a reiteration of its facts in the next volume at great expense, and 
without any corresponding value to the people. It has, therefore, been 
thought advisable to defer. an extended report upon the western division 
until the work has been measurably completed. ~" 
The particular counties, ~urveys of which will affect the study of the 
ancient shore lines of Lake Michigan, the area drained by the Kankakee 
River, and the northermost morainic formations in the northwestern part 
of the State, are: Jasper, Pulaski, Fulton, Marshall, Starke, St. Joseph, 
Elkhart, Laporte, Porter and Lake. Through the region occupied by 
these counties the Kankakee River :flows in a general direction somewhat 
southeasterly, and the stream is bordered by wide marshes and wet prairies, 
which makes it quite difficult to survey. It is, however, the most inter­
esting region in the State, and one which offers great returns for intelli­
gent observation and labor. The well known" swamp lands" of the 
Kankakee must some day be drained, and it would appear to be the duty 
of the State to have a proper survey made with a view to ascertaining 
the most practicable and the cheapest plan for doing this. It would be 
much easier and cheaper to make this survey in connection with the geo­
logical examination now progressing than it ever can be hereafter. At a 
comparatively small additional expense the State Geologist could direct 
both surveys at once, and at the same time make each a great help to the 
other. This would not only outline all the deposits accurately and locate 
them distinctly, but it would give levels and indicate lines of drainage of 
immense value to aJl the people in the counties adjacent. It is quite 
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plain to one having a knowledge of enginem-ing that a large part, if not 
the whole, of the area now lying useless, thousands upon thousands of 
acres, might be reclaimed easily and at comparatively small expense, if 
the proper lines of drainage were first located. It is not a pleasing com­
mentary upon the enterprise and forethought of our State that in one of 
its fairest and, potentially, most fertile areas there lies a vast waste, given 
over to the frog, the snipe and the heron, the lily-pads, the water grasses 
and the stagnant pools, when energy and the intelligent application of well 
known methods would make it almost a garden spot. On the other side of 
the Kankakee valley, after leaving the marshes, we find excellent grazing 
and farming lands. Indeed, much of the swamp land is used for 
meadow and for stock grazing in the dry seasons. In many places the 
lowering of the water level a foot or two would reclaim many hundreds of 
acres, m~king most excellent pasture lands. 
Contrary to what might be expected of a region so marshy and inter­
. spersed with stagnant ponds and lagoons, the whole Kankakee region is a 
healthful one. There is less malaria in the midst of this vast swampy 
waste than there is in some of the most thickly settled parts of the State. 
This favorable condition may be due to the iron in the water and to the 
strong and almost constant wind currents which in summer and autumn 
sweep over the region from the lakes on the north and from the high 
prairies on the west. Be this as it may, the Kankakee River has long 
been a summer resort for those seeking health and out-door recreation. 
Excellent boating, fishing and shooting add charm to the solitude and 
salubriousness of the region. The river itself, though not a large one, is 
beautiful, winding through its marshes, its groves and its giant grasses 
and among its wooded islands. Here and there it spreads its channel and 
becomes a lovely, lily-fringed lake. Its bed is in the blue bowlder clay 
from its source to near Momence, where the stratified rocks appear at the 
surface forming a great dam across the course of the stream. North of 
the river I have not found, as yet, any outcropping of paleozoic strata. 
Many deposits of bog iron ore and a few chalky formations are the only 
mineral features promising commercial value. I think it quite probable 
that there may be discovered large quantities of clay of a quality suited 
to coarse pottery manufacture. 
It will be a very tedious process by which the work of the survey must 
be done in all this region. Ml,lCh of the surfuce is almost impassible save 
in the dryest season, and even then its nature is such that the progress of 
examination is necessarily very slow. The whole area is rich in botanical 
interest, and the final report upon it will, it is hoped, have its value as a 
contribution to the study of our middl~ western flora. So far the notes 
of the region point to some exceedingly curious and interesting discoveries 
touching the migration and the nesting habits of aquatic and semi-aquatic 
bird!!! a subject at present engaging the atte:p.tio:p. of scie:p.tists.everywhere, 
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But, to my mind, the chief ~ue of the survey to the people of the area 
to he examined will be its bearing upon the question of the drainage and 
reclamation of the wet lands. Certainly this is _a matter of largest im­
portance to a great number of our citizens, and it should be a subject of 
earnest consideration in the minds of our legislators. If, in connection 
with the survey there could be a set of levels taken by which-the valley 
of the river and the contour of its surface could be outlined, we should 
have the best possible basis (at the least possible cost) for any future drain­
ing operations. A line drawn through Laporte, Valparaiso and Crown 
Point would roughly indicate the northern limit of the Kankakee valley, 
while on the south the boundary line lies irregularly from six to twenty 
miles distant from the stream. This may be justly named the youngest val­
ley in the State, as its formation is wholly P0st-gI;:wial. It IIlay, however, 
simply mark the approximate line of a very ancient stream. As I have 
said, its entire depression is in the drift matter, .the bottom of the river 
channel being often from one to three hundred feet above the surface of 
the stratified rock. The wells bored in the region indicate that during 
the glacial period a lobe of the great glacier followed the course of the 
northern side of a ridge (or upheaval which had occurred at about the 
close of the Niagara period), and left upon its withdrawal a deep irregu­
lar deposit of till or bowlder clay filling the ancient channel. On 
eithe1' side of the river, at unequal distances, the stratified rocks when 
reached in wells show the effect-of erosive agencies having a tremendous 
power. Moreover, the sudden alternations of geological horizons indicate 
that superior strata have been non-conformably deposited upon the Niagara 
rock, which is greatly disturbed and displaced by faults, conical uplifts and 
short, steep monoclines. 
As the State Geologist himself has observed in another paper, the wells 
bored near Francisville plainly show these conditions and what is true of 
that special area is more or less true of a very large regiQn so far as we 
have data on the subject. It would appear probable, that when all the 
facts shall have been collected and digested we shall find that the ~ iagara 
upheaval across Indiana is part of a great continental lift which has 
served to divide the two great coal basins, (that of Michigan and that of 
Indiana) from each other, and that on either side of it the strata superior 
to the Niagara will be found to rest nonconformably against the inclines 
of that broad gentle upheaval. Thisof course is speaking generally; the 
details, if traceable, would show every shade of departure from the strict 
general rule. The apex of the great divide has been ground off by 
glacial action and many curious outlines have been left, notably the sand­
stone deposit near Rensselaer, }¥hich has every appearance of having 
been transported bodily to its present situation by some agency of incalcu­
lable force and of a peculiar nature. Evidently this sandstone is not in 
place j all its surroundings clearly show this. It lies on the highest part 
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of the region in which it is found, it is true: and has under it an older 
formation, but the rock immediately below it is not the proper geological 
substratum of this sandstone, it appears; it is the corniferous limestone of 
the Devonian age, and is cut and· channeled by the glaciers. Professor 
Collett reports the surface of this sandstone as showing the strioo and plan­
ing action of ice. This coald be and would be true even if the whole had 
been transported to its present site by glacial action. The frequent with· 
drawals and rElturns of the ice during the glacial period had the effect of 
so many glaciers. At another place I have described this very interesting 
and curious feature. Quite different from this are the deposits of De· 
vonian black shale and Corniferous limestone found in the lower areas of 
this region with cones and ridges of'the Niagara rock lifted up between. 
A little farther south than the limit proper of the Kankakee Valley the 
subcarboniferous rocks are found here and there laid down conformably 
on the Devonian black shale. 
One of the marked features of the whole northeastern area of the State 
is the :varied and picturesque deposit of sand. This is a fine silicious 
body, of a pale buff color, which in the viciuity of the shores of Lake 
Michigan takes on the form of shifting cones and ridges. The ancient 
shore line. or rather lines, each of which probably marks a former limit 
-()f the lake's waters, have not yet been traced and outlined sufficiently to 
be reported here; but evidence is in hand which will probably show that 
that there has been from two to four. and possibly five, distinct, well· 
marked recessions of the water since Lake Michigan took substantially its 
present form. The examinations have not been full enough to justify an 
opinion, even of a provisional sort, as to whether these retrogressive 
movements have been sudden and cataclysmic, so to speak, or whether 
they have been slow and gradual. The general shape of the lake appears 
to have been much the same at its southern extremity during all the 
vicissitudes of its past history, as the ancient shore lines are practically 
parallel with the present one. 
Coming to speak more particularly of the immediate .channel of the 
Kankakee River, the first thing to be noted is the frequency of the changes 
. which have taken place in its course and locus at various places. The fall 
is slight throughout the river's length in Indiana, and the sluggish current 
has frequently filled its channel with silt and sought a new course by 
washing out another, and often by a more roundabout way. Some of 
these old channels are still observable in the marshes, where they ap­
pear as long, shallow, ptagnant lagoons filled with aquatic plant.'l, the 
haunts of large wild fowl and various species of the smaller game birds. 
The present course of the stream i" very crooked, in places almost doubling 
on itself, and to this fact may be referred, in a large degree, the wide 
overflows which occur in certain localities during the spring and autumn 
freshets. The water of the river, especially when low, is perceptibly af· 
I 
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fected by the presence of salts of iron, the oxide of which colors it a pale 
ochreous yellow. Most of this irou is from springs and slough-streams 
that rise through ferruginous deposits. 
The immediate banks are usually very low and covered with a dense 
growth of plants of various kinds, chiefly trees, weeds and g~s, but, 
as might be expected, the soil is mostly a light sandy alluvium with a 
large per cent. of vegetable matter. This soil, when drained, would at 
first be too porous, but it would gradually become more alid more com­
pact and fertile as the process of oxidation and chemical change went on, 
a process which could be materially assisted by the addition of lime. 
do not hesitate to say that a large part of what is now the most worthless 
part of these Kankakee marshes would become, under a properly directed 
system of drainage, one of the richest areas in Indiana. Every element 
of fertility is present in exhaustless supply, and nothing save the super­
abundance of water keeps it in its present state of desert and uninhabited 
wildness. By straightening the course of the river and constructing a 
few ample cross drains the whole valley would be turned into a rich and 
desirable farming region. .As to the cost of such a work, I have no basis 
for an accurate estimate, but a long experience in ~ngineering teaches me 
that it would be far below the value of the benefits that would accrue to 
the lands. Indeed, there is not now anywhere in the country an enter- ~ 
prise which would bring a better return for intelligent management and 
judicious expenditure of labor and money. It is a work that must aud 
will be done, and the sooner the better for the reputation as well as for 
the happiness and general welfare of the people. 
It is preposterous to suppose that in the heart of Indiana an area of 
rich and valuable lands almost as large as the State of New Jersey is to 
be left much longer in an utterly waste and desolate condition when a 
little enterprise would make it one ·of the fairest parts of the State. Even 
should the undertaking finally cost more than the actual enhancement of 
the value of the real estate, it would be commendable for the State to re­
move the stigma attaching to her reputatiou ou account of such a blot 
upon the face of her domain. 
The botany and zoology of the Kankakee region will prove of great in· 
terest when it shall have been fully studied and arranged. A great mass 
of notes has been collected already; enough to show ho,! rich will be the 
returns for labor expended in this direction, and of what value to science 
and general education the careful study of even limited areas of undis­
turBed nature may be made by placing the results in a form readily ac­
cessible to all who may be interested. 
At various points in the Kankakee region persons have reported the 
discovery of coal, but there is no coal. The black shale of the Devonian 
formation is often quite bituminous, and will then burn with a clea(flame 
. not unlike that of cannel coal. Fragments of this rich black shale have 
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been found in the drift, hence the mistake. Coal can not 'be found here. 
The beds of iron ore are 'of excellent quality, being massive deposits of 
gray.brown bog concretions. The time may come when these will be of 
immense value. 
The following pages contain a general sketch of the geology of White 
and Pulaski Counties and a few notes on the Tippecanoe River, but by far 
the greater part of the field notes made in this region have been retained 
for a future report or have been used by the State Geologist in other 
papers contained in this volume. It will require at least two more years 
to get together all the facts for a' full report of the Kankakee and the 
region which should be drained by it. 
WHITE COUNTY. 
This is one of the new counties of Indiana which, by virtue of its fertile 
soil, excellent location, and the energy and intelligence of its inhabitants, 
. is being rapidly developed into one of the most prosperous divisions of the ' 
State. It is bounded on the north by Jasper and Pulaski counties, on the 
east by Cass and Carroll, and on the south by Carroll and Tippecanoe, 
and on the west by Jasper and Benton counties. The general surface of 
.. the ground is very level, and though drained by a large number of streams 
the soil is too wet for successful cultivation without It large amount of ar­
tHieial drainage. The basis for a thorough system of drainage is supplied 
in the large number of natural streams by which the surface of the county 
is channeled in almost every direction. Chief of these streams is the 
Tippecanoe River, which 'enters the county from the north, flows in It 
southwesterly direction for eight miles to the south line of Liberty town­
ship, thence a little east of south to the town of Monticello, and thence 
almost due south along the eastern line of the county to the north line of 
Tippecanoe County. . 
This river has carved for itself through the county a wide and deep 
valley, and into it all the other streams of the county empty themselves. 
The Big Monon Creek enters the county from the north at a point six 
miles west of the Tippecanoe River, and flowing thence south for four 
miles to its confluence with the Little Monon Creek, then runs to the 
southeast and in a course of two miles falls into the Tippecanoe. 
The Little Monon Creek, above referred to, rises in Henton County aud 
flows for fifteen miles in a generally northeasterly direction through White 
County to the town of Monon, whence it runs east and then southeast to 
its junction with the Big Monon Creek. 
Honey Creek rises in West Point- Township, within a mile of the Little 
Monon, and flowing thence northeast for three miles almost parallel with 
the Little Monon, turns due east and runs into the Tippecanoe River three 
miles below the mouth of the Big Monon. 
lo--GJ1Ot-OGy, 
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Big Creek rises near the west line of the cou,nty , only a short distance 
south of the head waters of the Little Monon, flows east through West· 
Point Township, and two miles into Big Creek Township, thence by a 
long, sweeping curve through a course north, nurtheast, southeast and 
south, it empties into the Tippecanoe River. 
Indian Creek runs west along the north line of the county to its junction 
with the Tippecanoe, and other streams flowing from the east empty into 
the river above the Norway Mills. 
In the south several streams carry the surface water from Prairie Town­
ship. into the river. Few counties in the State are so well supplied with 
flowing water, and few level and humid sections of the country a~e so well 
. furnished with natural drains. 
These streams are generally bedded in the drift deposit which covers 
the whole of White County, though in the northwestern part of the county 
the Little Monon Creek, and some others of the small streams run over a 
floor of the Niagara limestone, and at It few points, from Flowerville south, 
the Tippecanoe River cuts throu.,gh the drift and exposes the Devonian 
shale. All these streams lie sufficiently below the general surface of the 
surrounding country to give abundant fall to such lateral ditches as shall 
be constructed in any proper system of drainage, and capital' and energy 
only are required to render the lands of this county fruitful to a degree It 
scarcely to be measured. 
HISTORY. 
< 
This county formed a part of the ancient domain of th.e Pottawattomie 
lndians. though the Miamis claimed the land by right of temporary 
occupancy_ The former nation was, however, in possession when the 
whites began to explore the country, and it was with the Pottawatomies 
that the General Government treated, when on the 2d day of October 
1818 that tribe ceded to the United States all that tract of country situ· 
ated within the bounds following: "Beginning at the mouth bf the 
Tippecanoe River and running up the same to a point twenty·five miles 
in a direct line from the Wabash River, thence on a line as nearly parallel 
to the general course of the Wabash River as practicable to a point on the 
Vermillion River twenty-five miles from the 'Wabash River, thence down 
the Vermillion River to its mouth, and thence up the 'Vabash River to 
the place of beginning." This included the greater part of what is now 
White County. The remainder of the territory now contained within the 
limits of the county was added by the terms of a second treaty executed 
on the 16th day of October 1826. By that treaty the Pottawatomies 
ceded the lands bounded as follows: 
" Beginning on the Tippecanoe River where the northern boundary of 
the trnct ceded b)'the Pottawatomies to the United States at the treat)' 
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of St. Mary's in the year 1818 intersects the same, thence in a direct line' 
to a point on Eel River half way between the mouth of said river and . 
Parish's Village, thence up Eel River to Seek's Village (now in Whitley 
Oounty) near the head thereof, thence in a direct line to the mouth of a 
creek emptying into the St.Josephl! of the Miami (Maumee) near Metea's 
Village, thence up the St. Joseph's to the boundary line between the Ohio 
and Indiana, thence south to the Miami (Maumee), thence up the same. 
to the reservation at Fort Wayne, thence with the lines of the said reser~ 
vation to the boundary established by the treaty with the Miamis in 1818, 
thence with the said line to the Wabash River, thence with the same 
river to the mouth of the Tippecanoe River, and thence with the Tippe­
canoe River to the place of beginning." 
It was [;several years after these treaties before the Indians were removed 
to the Indian Territory, and the lands of the county were not opened for 
entry until in November 1829, and many sections were not opened for 
entry until 1839. 
No sooner were the entry books opened than the pioneers began flock­
ing in, and as early as 1833 the Legialature was asked to have a new 
county located and organized, and on February 1st 1834 the act constitut­
ing and defining the limits of White Oounty was approved. The name 
assumed was in honor of Major Isaac White who was killed in the battle 
of Tippecanoe. The large section of country now comprising the counties 
of Jasper, Newton, and portions of Benton and Pulaski, by legislative 
enactment remained attached to White Oounty and it was only -by the 
constitution of Benton Oounty in 1840 that the Oounty of White was cir­
cumseribed by its present boundaries. 
Like most of the northern counties of Indiana its march toward set· 
tlement, cultivation and prosperity has been very rapid. In September, 
1834, the county seat was-established by three commissioners, John Kil­
gore, John B. King and James H. Stewart, on the west bank of thel'ip­
_pecanoe River, and named the place Monticello, 'as they declared "after 
the home of the great disciple of human liberty, Thomas Jefferson." 
The lands of the county are generally level, but greatly diversified in 
appearance, portions. being prairie, other portions oak-openings, while 
some tracts are heavily timbered. The soil is mostly a heavy black muck 
or mold, requiring drainage to render it fit for cultivation, though across 
the north side of the county may be seen in many places those singular 
ridges of fine yellow sand, which in ever increasing size and number dot 
the prairie northward to Lake Michigan. These ridges of sand are gen­
erally thickly covered with a forest of small oaks, and greatly enhance 
the beauty of the landscape when summer has cloaked them with her 
heavy green mantle. 
A difference of opinion exists as to the origin of these sand hills, but 
the better argument i::l in mvor of the transporting agency of the winds. 
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It seems probable from the surface evidence that Lake Michigan once ex· 
tended very much farther in a southeasterly direction than it now does, 
but whether this be true or not, the fine lake sand which form" these long 
parallel ridges evidently owes its separation from the bowlder drift to the 
restless waves of that great lake. The process of expulsion from the 
lake may be seen now constantly going on at Michigan City. The pre­
vailing winds from the northwest roll the sand·bearing waves ashore; the 
sand is deposited as the wave halts and recedes, and the wind, catching 
the fine grains of sand, whisks them up and over the shore hills and 
II.way across the level lands of the interior. In time of a strong and 
equal blowing wind a delicate veil of sand may be seen floating like a 
gauze streamer from the top of any exposed sand hill on the southeast 
shore of the lake. 
It is true that the lake sands are not now rolled so far inland as we find 
the ancient deposits, but it should be remembered that the conditions are 
now different. Forages after the deposit of the cold bowlder drift and 
the retreat of the great ice cap there was neither vegetation nor other ob­
struction to the free rush of the winds. And how they must have played 
over this great floor! The shallow waters of the lake extending far into 
the interior of Indiana were stirred to the bottom. The fine sand was 
lifted like dust and tumbled into ridges. Shore line after shore line marks 
the recession of the water, and between these shore lines the sand dunes 
lie where the waVeS of the wind have heaped them. Below these sands 
the glacial drift overHes the rock throughout the whole of White County in 
varying depth, from a mere film at ~Ionon to a depth of nearly threll hun­
dred feet in the northeastern portions of the county. The power of the ice 
during the glacial period to plane down the inequalities of the earth's sur· 
face, no matter how refractory might be the material obstructing its flow, 
is well exemplified by a late exposure of the Niagara rocks near the town 
of Monon. At a point about a half mile southeast of the town the In" 
dianapolis division of the Monon Railway (the Air Line) crosses the Lit" 
tIe Monon Creek on a low trestle, and in approaching the creek from the 
south side ditches have been cut almost down to the surface of the rock. 
Late floods of rain have washed out these ditches l1ear the mouth to such 
an extent that a floor of the limestone has been laid bare thirty feet in 
length by ten feet wide. This floor is planed smooth as glass saVe for the 
strire marking the surface from north to south, indicating the direction of 
the ice flow. 
How much of the top of the broad cap of Niagara limestone which 
rises almost to the surface of the ground in the western part of this county 
has been planed off, ground to powder and mixed with the bowlder . 
drIft can not be known, but the resistless force of' the moving ice cap il 
perfectly attesUid. 
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So great is the masR of bowlder drift in the northeastern portions of the 
county that but little can be learned as to the character and condition of 
the surface rocks. The few bores that have reached the stratified rocks in 
that section have found the Devonian shale, and as the same rocks were 
found at Monticello and outcrop both above and below that place in the 
bed of the Tippecanoe, River, there is little doubt that rocks of the Devon­
ian period underlie the gla.::Jial drift over nearly the whole of the northeast­
ern half of the county. Across the southwestern angle of the county 
the stratified rocks below those of the Devonian period have been 
upheaved. By this upheaval the Niagara rocks, which at that time were 
the surface rocks, were wonderfully shattered and the fragments tilted in 
many different directions. The crown of the upheaval in this section lies 
in the vicinity of ,the town of Monon, extending from a point one mile 
south of the railway crossing to a point two miles north of Francisville, in 
Pulaski County, and thence in an irregular line to the west to a point 
northwest of the town of Rensselaer, in Jasper County. The summit of 
this crown was piereed by the old well on the " Blair farm," and there the 
limestone was overlaid with only a shallow cloak of drift, a half dozen 
feet in thickness. Indeed, at several points Oll this farm the Niagara· 
limestone appears above the soil. 
After the upheaval of the older strata of the sedimentary rocks the va­
rious strata of the Devonian rocks were deposited, and wherever found in 
place the lowest I5tratum of the later period may be found so embedded 
upon and agai~st the up-tilted and broken rocks of the older deposit as to 
furnish indubitable proof of the ancient disturbance of the lower stratifi· 
cations. 
The advance of the great glacial plane found this elevation of the lower 
rocks an obstruction in its path, and with a power irresistible. and indeed 
unimaginable, shoved off the crown of the arc\, paying as little heed to 
the refractory limestone as to the friable shale. The exposed limestone 
in the bed and banks of the Little Monon Creek at the crossing of the 
Louisville, New Albany & Chicago Railway,'a quarter of a mile south of 
the town of Monon, and which extends down the course of the creek for 
a mile to the east, is massive in formation, of excellent quality for the 
lime-burner's use, and is easily quarried, as the thin overlying drift ill but 
little hindrance to immediate blasting. 
For many years this stone has been burned into lime at the railway 
crossing, and an' excellent lime has been produced, of much the same 
character as the well known Delphi lime. This rock is unusually full of 
fossils, and holding so much oil as to greatly aid in the process of burning. 
The rock is quarried in the bed of the stream and is freed by the bar 
without blasting, coming away in flakes and triangular blocks, the crevices 
fiUed with a heavy oil by which the rock is much discolored. Little at­
tempt has boon made to utiliz& thii limestonQ for building purposes, and 
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not much can be said in its favor in that behalf. For foundations, cul­
verts, and for abutments for bridges and backing for range masonry it 
could be safely and effectively used, but it is not to be recommended for 
walls requiring faced stone. Indeed the difficulty of properly dressing 
the stone to uniform thickness, coupled with the shattered condition of 
the upper strata, render it unavailable for good range work. It would 
be interesting to know just what the surface conditions of the earth at this 
point were at the time of the great north and south ice flow, which crawled 
across this region pushing its mighty plane before it, and by virtue of its 
enormous weight shearing away the obdurate limestone with the same 
ease with which it leveled the domes of,sand. 
It is not possible for us to now determine just how much of the upper 
Silurian rocks has been thus removed, nor can we say with any approach 
to cerbtinty to what depth the f')CKS of the Devonian period were origin­
ally deposited at this point. The evidence now obtainable points to a 
solution more curious t~n valuable, and one which may be greatly mod­
ified by a careful examination of the regions lying farther north. It ap­
pears that at the end of the period in which the Niagara rocks were de­
posited there was, in this region, an upheaval which lifted the then surface 
rocks to a point somewhat higher than at present fuund, the crown of the 
arch along the axis of upheaval passing through White County from 
northwest to southeast, the highest point being llear the present town of 
Monon. 
The Devonian seas, deeper to the southwest and to the northeast, scarcely 
over-topped this ridge of Silurian rock, and the sedimentary deposit of the 
Devonian age but lightly covered the Niagara rocks. Whether the seas 
of the carboniferous period reached so far north and east, or rose to such 
a height as to cover this ridge with any deposit of even the lowest sub­
carboniferous stratum, can not now be more than guessed at, for if any 
such evidence ever existed the ice flow has removed every vestige of it, 
sparing . only occasional patches of the Devonian rocks, and at certain 
places cutting away many square miles of the upper Silurian rocks. Along 
the banks of the Little Monon, wherever the surface rocks are exposed, 
the action of the ice may be observed. At the crossing of the Air Line 
Railway over the stream, a half mile southeast of the junction of that 
railway with the Louisville, New Albany & Chicago Railway, the action 
of the surface water discharged by the railway ditches has denuded the 
rock for a distance of 'thirty feet, exhibiting the plani13hed and striated 
surface precisely as it appeared when the ice retired from it. The strire, 
beautifully and clearly drawn, in unbroken parallels across the whole of 
the exposed table, bear witness to the persistence as well as power of the 
leveling force. An iceberg afloat could not by mere impact, however 
great its weight or powerful the winds or waves by which it was moved, 
cut away great crowns of obdurate rock, nor groove the wide table with 
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the long' parallels of stM as they here appear. Nothing but the advance 
of the continental ice field could have effected such a work. Moving 
down with all the resistless force of a growing rock, the enormous ice cap 
was no more retarded by the most compact limestone than by the softest 
shale, and taking off the crown of this Silurian uplift,left the superficially 
lower lying Devonian to the north still in place. 
A. few miles west of Monon, but in the County of Jasper, the curious 
feature appears of an out-crop of the massive conglomera.te sandstone of 
the carboniferous age. A.t what is known as Pierce's quarry, nuw operated 
by Mr. James F. ·Watson, of Rensselaer, this sandstone covers with a 
cap several feet in thickness a slight swell in the prairie of perhaps thirty 
acres in extent This stone is not found otherwhere in this region, and 
appears to be lying far below its true horizon. So little reason is there 
for its anomalous situation that I carefully examined the field to see if I 
could discover any evidence of its having been transported in a body by 
the ice from the north. No such evidence was presented, except, per­
haps, the peculiar position of the strata, and this may be as well ac­
counted for in other ways. 
This sandstone cap seems to be in place, and doubtless is, and the geolo­
gist must needs acconnt for its present position by supposing that at one 
time tbe ancient carboniferous seas extended at least an arm as far north 
and east as this locality, and here deposited upon a continental or island 
shore line the massive conglomerate sandstone where it is now found. 
Many theories might be advanced, each with some show of support, to 
explain the maimer in which this isolated remnant of the ancient deposits 
was excepted from the wholesale erosion which removed all other traces 
of the carboniferous rocks, but it is enough to say that from some cause 
the sullen wrath of the boreal invader spared this little hill-cap as a mon­
ument to inform us of the utmost reach of these carboniferous seas. 
A. careful examination of the quarry revealed a complicated structure 
of this hill-cap. The opening of the quarry was originally begun near the 
southern f?dge of the deposit as it yet exists, and the p,dvancement of the 
work of removing the stone has heen in a direction almost due north for 
several hundred feet This has enabled us to trace the dip of the strata 
through all that distance. For nearly the whole distance the dip of the 
strata is heavily to the southwest. However, at the northernmost point now 
reached, and which is also the highest point of the deposit, the dip ceases 
and the strata lie horizontally, The rock is greatly broken up, the crev­
ices extending perpendicularly through all the strata yet exposed, and 
dividing the stone into cubes, parallelograms, and triangular blocks of 
such shape and size as to be quarried with much less labor than would 
otherwiHe he required. 
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The quality of this stone is excellent, as may easily be proved oy many. 
examples in the neighborhood. The foundations of some of the largest 
public buildings in Rensselaer carne from this quarry, and no stone could 
better serve that purpose. 
The grain of the stone is even and fine, and the clean white color indi­
cates the almost total absence ()f the iron which is so generally found dis­
coloring the sandstones of the carboniferous age. A slight cloak of drift 
averaging about 'four feet in thickness overlies this rock, and in this drift 
large fragments of the sandstone lie embedded. As this drift is mostly 
composed of sand and gravel below the surface soil, it would seem to in­
dicate that the action of water must have produced the intermingling of 
such ·surface blocks of the stone as had from any cause been broken up, 
with the glacial deposits in which they now lie embedded. 
To what depth this stone extends is not known, as the quarrymen have 
yet penetrated only to the depth of eight feet, but from the fact that the 
limestone is reached on every side within a quarter of a mile, at a depth 
of only four or five feet, it would seem to be certain that the greatest 
depth of this ~andstone cannot exceed twenty feet, and the probable depth 
is not nearly so great as that. Indeed it is quite possible that the entire 
deposit is a mass transported here bodily' by the ice. 
AR(1H..'EOLOGY. 
The moung-builders, who left their traces in almost every county in 
Indiana, have given us proofs of their presence at many points in White 
. . County. In the vicinity of West Bedford, in Monon Township, there 
are a number of mounds. They are generally small, and appear to have 
been either sacrificial or memorial, rather than fortifications or places of 
refuge. Some of these mounds have been opened, and skeletons,. stone 
hltchets and arrow and spear heads have rewarded the explorers. These 
mounds are generally circular in form, of a diameter ranging from twenty­
five to seventy· five feet, and from two feet to ten fe"t in height. Large 
tree~, varying in diameter from two to four feet grow upon some of the 
mounds testifying to their antiquity; and whether the builders were the 
ancestors of the red Indians of later times, or of a different race and 
lineage, no question can exist that these tumuli were reared at a very 
remote period of time. 
NATURAL HISTORY. 
The natural history notes of this county will be found in another paper, 
and when the ground shall have been fully worked over the report can 
. not fail to have a deep scientific interest. The whole of the Kankakee 
and. Tippecanoe regions will be found surprisin~ly rich in material both 
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botanical and zoological. The ridge or water-shed between the two 
streams appears to be a meeting place for contending floras, and the 
waters and wet lands are infested during the spring and autumn migra­
tions with a great variety of alien birds. The fishes and reptiles of the 
Kankakee and its tributaries have yet to be properly studied and reported. 
They promise to yield a most interesting return. The means at my com­
mand forbade any extensive examinations, and besides my duties for the 
time lay in the field of geological exploration with natural gas for the ob­
jective point, consequently but small attention has as yet been given to 
the fauna of these waters. 
PULASKI COUNTY. 
Although the act creating the County of Pulaski was approved Febru­
ary 7, 1835, its organization as a county w~s only effected by force of the 
act of February J8, 1839. It is thus shown to be one of the newest 
counties in the State. Despite many natural disadvantages, which are, 
however, of a temporary character only, this young county ill rapidly de­
veloping into a rich, healthful and prosperous division of the State, the 
home of a contented and intelligent people, who- are well aware of the 
agricultural possibilities hidden in their heavy humid prairie soil and re­
quiring only the ditcher's hand to create fields second to none in fertility. 
While other older and dryer sections of the State have made wonderful 
advances in wealth and population, no fair comparison can be drawn be­
tween such sections and the heavier level and wet lands of the north­
western portion of the State; and though Pulaski County is yet behind 
many counties in both public and private improvements, few counties, if 
any, may justly claim a more rapid and solid progress in material wealth. 
For it must not be overlooked in any fair comparison that nature, though 
lavishly endowing her with a fertile and enduring soil, did much to bar 
her early march to settlement. The county is a great plain, largely 
prairie, and though traversed by the Tippecanoe River and the Monon 
Creek from north to south, the one crossing the county through the eastern 
tier of townships and the other through the western tier, yet the fall of 
the surfuce of the ground toward those streams if!! so slight, and the sur­
fuce conditions are such that a vast expenditure of money in drainage has 
been required to render tillage possible. 
The great advantages held by other sections· of the State over this re­
gion in the start of the great race to settlement and civilization may be 
understood when it is recorded that in the year 1839, only forty.nine ye81'S 
ago, in this whole county, containing four hundred and thirty-two square 
miles, but thirty-four legal voters could be found. 
Yet such has been the change wrought by the energy and intelligence 
of the settlers that in the year 1888 no less than three thousand votes will 
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be polled at the presidential election. The advance in wealth, education 
and intelligence has kept pace with the increase of population, and hav­
ing now barely reached that !!tage of development when it becomes possi­
ble to add the beauties of culture and ornament to the great framework 
of material prosperity; with a soil of great fertility, an industrious and 
contented population, and with a position and climate equal to any in the 
State, it requires no gift of prescience to foretell the steady progress of 
Pulaski County. The general surface of the ground in this county is quite 
flat, a plain_slightly inclined to the south, with excellent lateral drainage 
for the eastern half of the county into th03 Tippecanoe River, and for the 
western half into the Monon Creek. Like most of the level, wet re­
gions of the State, this county lies very high, the surface water shedding 
from its borders in almost every direction. 
North of the county, within ten miles, the Kankakee Itiver runs west­
ward to the Illinois line, and several small streams and ditches flow from 
the north line of the county into English Lake and the lower Kankakee. 
The Tippecanoe and Monon flow south through the county as before 
stated, and close to the west line of the county rises the Pictaminck River, 
which flows west into the IroqUOiS. . 
It is with great difficulty that the position and nature of the stratified 
rocks underlying the drift in this county can be determined. ' 
There have been few deep bores made, and these tell an inconsistent 
and unsatisfactory story. 
Enough is revealed, however, to show that the drift, which is more than 
two hundred feet deep along the eastern line of the county, thins out as 
we go west antil the Niagara rocks are barely concealed at Monon, in 
White County, three miles south of the Pulaski County line, and on a 
line thence north to Francisville, in Pulaski County. Indeed, at Monon 
the shallow creek flows upon a floo~ of Niagara limestone, and the banks 
are of the same material. In the report of the survey of White County 
contained in ~his volume will be found a fuller account of the peculiar 
and interes~ingexposure of the Upper Silurian rocks at that place and the 
lesson to be drawn therefrom. The same Niagara limestone was found at 
FrancesvilJe at a depth of about a dozen feet immediately underlying the 
shallow cloak of drift. There can be' little doubt bu t that the Silurian 
rocks have been upheaved along the line dividing Pulaski from Jasper 
County, but the extent of the upheaval and the direction of greatest 
energy can not yet be ascertained. 
At the town of Winamac, situated fourteen miles in a northeasterly 
direction from Francisville, the bore made for the citizens' gas well dis­
covered the Devonian shale below one hundred and --- feet of bowlder 
drift, and the Devonian rocks were pierced to a depth of -- feet before 
the Niagara limestone was reached. Whether there is a gradual rise of 
the Silurian rocks from Winamac to Francisville, or whether the up­
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heaval is more pronounced and confined to narrower limits along the 
western border of the county, can not yet be certainly known. 
The Niagara rock is everywhere out-cropping, or barely concealed hy 
the drift from a point in White Post Township, three miles north of 
Francisville, to a point three miles south of Monon in 'White County, and 
from a point two miles east of Francisville to Renssalaer in Jasper County 
on the west. The crown of the ar.ch appears to be in a line running north­
west and southeast through Monon, passing two miles west of Francis­
ville toward the head-waters of the Pinkaminck River. 
In this area all the strata of the sedimentary rocks are upheaved, at 
least all below, and including the Niagara limestone. Thin patches of 
Devonian limestone, and possibly small areas of Devonian slate may be 
found within the bounds given, and if so, these will be found in place, as 
they were deposited after the upheaval of the .older strata. In Salem 
. Township, two andone·half miles south-west of Francisville, a well was 
bored in 1867 to a depth of nine hundred and sixty (960) feet on what is 
known as the" Blair farm," which proved to be of the most interesting 
character. At a depth of nine feet the Niagara limestone was reached, 
and after passing through this to a depth of probably six-hundred and 
twenty feet, (though the neighborhood report says five hundred feet) 
a stratum of gas· bearing rock was found, and a strong flow of gas at once 
began. The boring was persisted in until the water was struck in the 
Trenton limestone and the bore was flooded, the water rising to a point 
far above the gas· bearing rock. The force of the gas lifted the water to 
the surface and a flowing well was the result. The outflow of water and 
gas was continuous for nine years, since which time it has been intermit­
tent. The water is clear and not unpleasant to the taste though strongly 
sulphuretted. It has a neighborhood reputation of being very wholesome 
and having valuable medical properties. Doubtless its offensive smell 
has much to do with its supposed medical value. The gas flowing from 
this well was at once utilized by the farmer near whose residence the bore 
was made, in cooking feed for his stock ~nd in lighting a large lamp, 
which was kept burning day and night, the gas being conveyed to the 
lamp by an iron pipe. The big, br-ight flame served as a well known 
beacon for the neighbors in crossing the prairie for many years. 
This well was never cased, and of course a process of drowning has 
been going on for twenty years, and the water has so far destroyed the 
outflow of gas that the artesian character of the well has ceased, and only 
a bubbling of the surface water betrays the presence of the escaping gas. 
Since the discovery of natural gaR in Ohio and northeastern Indiana at­
tention has been drawn to this old find of gas, and Mr. Bucklin, of Chi­
cago, has purchased the old" Blair farm," and is thoroughly testing the 
field. The first bore was made at a point within three hundred feet of 
the old well, and after going through six feet of drift and six hundred 
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and twenty feet of rock a strong flow of gas was found, and the boring 
was not further persisted in. The pressure of the gas at once reached 
two hundred and fifty pounds to the square inch, and this pressure has 
since been steadily maintained. The quality is excellent, a light, clear 
and almost odorless gas, burning with a fine, clear flame with very little 
smoke, while the heating qualities are good, as well attested in the furn­
aces of the engine which is being used to drill the wells now being bored. 
With no lack of means at his command, and with enterprise and liber­
alityequal to any occasion, it is safe w say that Mr_ Bucklin will fully 
develop this new gas field, and determine the question as to whether the 
reservoir is a local and limited one, or whether, contrary to all previous 
discovery in this State, an enduring supply of natural gas shall be secured 
stored in the strata above the Trenton rocks. Many questions of great 
interest to the geologist will call for investigation and settlement if this 
flow of gas shall prove to be permanent, as it now promises to be. 
lt will be interesting to discover whether the stratum of porous lime- . 
stone here found at the base of the Niagara deposit is the original store­
house of the gas, or whether the Trenton limestone, rent and fissured by 
an old upheaval has yielded itt! garnered gas to the higher. stratum. It 
may yet be found that the supply of gas stored in this stratum of rock is 
limited, and will fail after a short use, and in favor of this theory it may 
be said that the deep bores at Francisville, reaching and deeply penetrat­
ing the Trenton rock, found no gas; that one of the wells drilled by Mr. 
Bucklin on the" Blair farm" only about five hundred (1)00) feet north of 
the well" number one," which yields a good flow of gas, was drilled into 
the Trenton rock until flooded with "Blue-lick" water and yet emitted 
no gas; and that wells bored to. the north, at Medaryville, to the south 
at Monon, and at other proximate points have yielded no gas. 
The shattered condition of the Niagara limestone, which is the surface 
rock in the region of these wells, indicates that in this locality the ancient 
upheaval was of a very violent character, and accompanied with much 
concussion, for the stone is not simply broken, but split and shattered in 
the most extraordinary manner. The surface rocks at Monon dip in many 
directions and are crushed togetheJ: in places in the most confused and 
chaotic way. That this shattered condition of the Niagara limestone is 
not superficial, but extends to the lowest stratum, is proved by the action 
of the drill in every bore yet made at this point. The gentlemen engaged' 
in boring the wells at Francisville, as well as at Monon, make the uniform 
complaint that the drill in its descent finds cracks in the limestone with 
such an inclination as to deflect the drill from 'its course and thus render 
the boring extremely difficult, and in several instances the crevice was so 
great that the bit was lost. A few miles northwest of Francisville Mr. J. 
H. Prewitt, with the assistance of other gentlemen, cleared the earth from 
about a natural spring to the depth of eight feet, laying bare the Niagara 
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limelltone. It was found that the clear cold water rose in great volume 
from a long crevice in the rock. This crevice has a width of about ten 
inches, slightly inclined to the southwest, and is evidently of great depth. 
A long pole thrust down finds 'no bottom, and the character of the water 
indicates its subterrane reservoir. 
Arrangements have been made by the enterprising citizens of Francis­
ville with Mr. Bucklin, to pipe a supply of gas to that town, and before 
this report is in type the sooty coal and cumbrous cord-wood which has 
heretofore served the citizens for fuel will have yielded place to the lighter, 
cleaner and less troublesome gas. Mr. Bucklin has two wells now flowing 
about equal quantities of gas, and other bores will be drilled in as rapidly 
as possible. The work is being done by Mr. Jack Robinson, who has had 
large experience, having drilled some of the earliest gas wells found in 
Pennsylvania, and later in the Lima, Ohio, field, and in Eastern Indiana 
sunk a large number of successful wells. He has great confidence in this 
uew field being developed, that it will prove a permanent as well as plen­
tiful supply of fuel for the neighboring towns to which it may be piped, 
and that no fears need be enterf..ained as to its exhaustion. 
Should this field prove to be as valuable as now indicated, much will 
be added to the wealth ofPula1!ki County, and the gas having been piped 
to the town of Monon. in White County, a distance of only five miles, 
there can be little doubt that the shops of the Louisville, New Albany & 
Chicago Railway will be attracted to that place, and the result will neces­
sarily be a rapid and material advancement in wealth and prosperity. 
Before the drilling of the wells on the" Blair farm," by Mr. Bucklin, 
the citizens of Francisville bored two wens in the town, in each of which 
the Trenton limestone was reached at about nine hundred and five feet. 
The Niagara limestone was, as usual in this vicinity, found· to be the sur­
fuce rock, and was with the greatest difficulty penetrated on account of 
the shattered condition of the rock, the oblique fractures leading the drill 
estray. At a depth of about six hundred and twenty feet the Niagara 
limestone having been passed through, a porous limestone was entered 
and a flow of excellent lubricating oil was struck. This yielded at the 
rate of five to ten barrels per day, and the boring should have been ar­
rested at this point, but the citizens, contrary to the advice of Mr. Robin­
son who was sinking the well for them, insisted on tapping the Trenton 
limestone, and this was done. No oil or gas was found in that rock, and 
the boring continued until the water flooded the well and the oil was 
drowned. 
Traces of bog iron ore are discoverable in many places in this county, 
but there are no deposits of sufficient importance to merit the attention 
of manufacturers. There are no valuable mineral deposits yet disclosed 
anywhere in the county. Should the natural gas prove persistent and 
plentiful we may expect a considerable advance in the material prosperity 
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of the towns within reach of the newly discovered field. . The work of the 
ditcher will, however, do more for the future prosperity of Pulaski County 
than any development of the possible stores of oil and gas hidden in her 
rocks. Much has already been done in this direction in the construction 
oflarge open ditches, but the net-work of under drains required to render 
the soil thoroughly cultivatable, is only fairly begun. Enough has been 
done to greatly improve the sanitary condition of the county, as well as to 
lay the foundation of effective husbandry, and nowhere is the immediate 
effect more apparent than in these heavy soils. 
There are few historical notes of great interest connected with this 
county. AU that region of country comprised within lines drawn from 
Detroit, Michigan, to the southern point of Lake Michigan, thence to 
the mouth of the Wabash River, thence to the mouth of the Scioto River, 
thence to Detroit, was once the dominion of the Twigtwees or Miami In­
dians. As early as 1672 the French missionaries and traders found them 
in possession of this domain, and they held it against all intruders until· 
the advent of the all· conquering race. The region adjacent to the north 
bend of the Tippecanoe river was the last place abandoned by these In­
dians, and it was only in the year 1832, by a treaty signed by Wah-she·o­
nos, Wah-ban-she, Aub-bee-naub-bee, and other chiefs op the 26th day of 
October, that what is now Pulaski County was ceded to the United States. 
Even after this treaty the Indians did not all leave for thei~ new homes 
west of the Mississippi River until the year 1842. 
Neither these Indians nor the earlier mound-builders have left many 
marks of their long occupancy of the country. 
In Indian Creek Township, at· a point opposite Pulaski Mills, in the 
"bottom" or alluvium of the Tippecanoe River, is a large mound about 
one hundred feet in diameter at the base, and which was, before being 
plowed over, fully twelve feet high. Many years ago an excavation was 
made in this mound by a minister then sojourning in the neighborhood, 
with the result of unearthing several crumbling human skeletons. The 
bones were reported to have been very large and strong, but soon yielded 
to the action of the air and crumbled to dust. 
At two points in the river valley south of Pulaski mills other smaller 
mounds are found. These have been opened, the result being a few 
crumbling bones mixed with charcoal. No implements were found, 
though many arrow and spear heads, stone axes, and similar weapons of 
war and the chase have been picked up in different parts of the county, 
notably in the alluvial valley of the Tippecanoe River. 
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THE TIPPECANOE RIVER. 
This stream is a natural feature of the landscape of several counties of 
such exceeding beauty and value as to deserve a separate paper devoted 
to it exclusively, but the limits of this report deny it, and attention can 
only be called to that portion of the stream within anrl near the borders 
of the counties of Pulaski anq White. With an average width of one 
hundred feet, the beautiful river enters Pulaski Connty from the east at a 
point about half way between the village of Marshland, 011 the Vandalia 
Railway in Fulton County, and the town of Monterey, in Pulaski County. 
For five miles from thence in a northwesterly direction it flows through 
the northeast corner of Pulaski County, crossing the north line of the 
county into Starke County, where at a point called" North Bend," at the 
farm house of Mr. J. I:ltryker, it boldly turns to the south under a high 
bank, and thereafter maintains a generally southerly coyrse ulltil it 
empties illto the Wabash near Lafayette. 
I have called it a "beautiful" stream, but neither that word nor allY 
other is strong ellough to propet;ly characterize its exceeding loveliness. 
There are many fine streams ill the State of Indiana, but not olle that 
call be compared with this river. Its rare beauty, its splendid fishing, 
the good shooting to be found along its banks, the numberless'cold springs 
that bubble out of the high blufTh, the small green islands that are met at 
almost every turn of the stream, the clear water flowing over the a!'lsorted 
sand and bowlders of the northern drift, or the masses of heavy green 
grass attached to the bottom and waving in the moving water like a tiny 
forest in a "broad and equal blowing wind," lend a charm against which 
few hearts are proof. In order to fully explore this fine river I launched 
a small canvas boat at Marshland, in Fulton County, and floated down 
the stream a distance of fifty· miles to Monticello, in White County. 
Such a trip, without any compaI;lion, would, under ordinary circumstances, 
prove to be a very lonely one, but such is the varying beauty and inter­
esting character of tIle rapidly flowing river that no journey ever proved 
more pleasant. From Marshland to a point south of Pulaski Mills, in 
the southern part of Pulaski County, the river flows in a bed of bowlder 
clay, at no point cutting through the drift, but at a point two miles north 
of the line of White County the channel of the stream is cut down to 
the Devonian shale, and from thence down the stream to its confluence 
with the Wabash the strata of the Devonian rocks outcrop at many 
points, notably near Norway Mills, in White County, and at a blufJ'south 
of Monticello. 
At the time of my voyage the stage of water in the river was extremely 
low, and every characteristic of the river bed was easily discoverable. 
Flowing, as it does throughout most of its course, in a channel hollowed 
in the bowlder drift, the stream is a succession of pools and shallows, 
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neither of great extent, and alternating with such ever varying form and 
character as to form a source of pleasure always enhanced by the element 
of surprise. By the sorting ·process of the water the large bowlders have 
been selected from the drift and, by reason of their greater weight, deposited 
in the bed of the stream. In times of flood the increased power of the 
water ha..<; pushed them along until some point of obstruction has been 
reached, where a vast accumulation has taken place, and these, damming 
the water above, form a long and deep pool. 
The water from the pool over-lipping the dam and struggling through 
the long tangle of bowlders below forms a ripple, shrulow and swift, ill 
which the fish find favorite nesting grounds. 
There is no mill nor any artificial obstruction of the stream from the 
crossing of the Vandalia Railway at Marshland to the town of Winna­
mac, a distance of nearly thirty·five miles following the sinuosities of the 
river, and nowhere in the State is there such a reach of running water so 
well stocked with fine fish. It is not only as an angler's paradise, how­
ever, that this river has precedence of our many streams, but the sports­
man who loves the gun better than the rod will find the banks of the 
Tippemnoe the best game preserves yet remaining in the State. The 
prairies which are skirted by the river in Pulaski County are yet favorite 
feeding grounds of the pinnated grouse, and the best wood-cock cripples 
to be fbund in the Mississippi Valley, borders Mill Creek near its junc­
tion with the Tippecanoe three miles South of Winnamac. Not only at 
this one point, but everywhere along the river in damp bottoms, in 
springy places under bluffs, and wherever secluded feeding grounds ap­
pear, the wood cock may be found. 
Formerly the waterfowl in great abundance visited the stream in the 
spring and fall of the year, but now the flights are irregular and the num­
bers annually decrease. . 
The small-mouthed bass (MicropteroB .Dolinuiu) is the principal game 
fish inhabiting these clear waters, though the large-mouthed bass (Mi­
cropterou.s Salmoides-) may occasionally be found, and the pike or pickerel, 
which formerly reigned in undisputed mastery, b.oth because of its prowess 
and numerical superiority, may yet be found, though in greatly lessened 
numbers. Though the angler may lament the steadily decreasing num­
bers of the pike while remembering his game qualities, yet the loss by 
the extinction of this voracious fish will be more than compensated by 
the gain in other game varieties, for the pike is the remorseless and in­
satiable enemy of all the other game fish, and will not hesitate to make a 
meal off his own kind. 
A few years ago the use of seines and dynamite threatened to render 
the Tippecanoe River as barren of game fish as the same shameless viola­
tions of the law have left many of our other streams, but better views 
seem noW to obtain, and the seining hali ceased; and only an occasional 
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instance of the use of explosives and of fish poi!'oning occur. The 
value of the river to the people of the State as a preserve of the most 
valuable game fish can scarcely be over-estimated, for if nowhere else in 
the State may we look for such a supply of the dainty food yielded by 
MicropteroB Dotimtiu. That something is gained by preserving the game 
fiah in our rivers for the mere pleasure of angling, dt'l0s not admit of a 
doubt, but when a valuable source of food supply is added to the delights 
of the rod and reel, the economist should make common cause with the 
sportsman in the work of protection. The statutes which have been 
framed to guard our streams against the seine, poison and dynamIte, are 
sufficiently stringent, but as detection of offenders is not easy because 
tHeir depredations with the seine are generally at night, and with dyna­
mite in secluded places, and as no inducement is given to informers, the 
criminals go unpunished. The law should be so amended as to increase 
the penalty in case of conviction and one half the penalty should go to 
the informer. In such case the detection of the ravages would be cer­
tainly accomplished, and the game fish given the same opportunity to 
breed and increase which we allow to the ruffed and pinnated grouse of 
our woods and prairies. 'Vhen this is done the angler may seek the deep 
pools of the Tippecanoe River at any time with full confidence in a good 
day's sport with the result of a well-filled creel 
The geological notes collected while exploring this stream are included 
mostly in the report upon White County and in the paper upon the 
Wabash arch. There are fine outcroppingsof stratified rock, mostly De­
vonian shales and limestone (Corniferous), at points from a little above 
Monticello to near Lafayette. These outeroppings show the deposits 
above the Niagara in place, while the latter, and all inferior deposits, are 
greatly disturbed. Indeed, the channel of the stream has been con­
troled for a considerable part of its length by a great break in the strati· 
fied rocks, as is also the case with the Wabash River. Where the De­
vonian formation is the surface rock we find that the glacial plow has laid 
the furrow for the stream, and this is no doubt true to a degree where the 
Niagara comes up; but the larger fact remains that a peculiar broken and 
oreviced condition of' the Upper Silurian strata has greatly affected the 
course of the stream wherever the Devonian has been displaced by erosion. 
The bottom lands of the Tippecanoe River are j uatly famed for their 
extreme fertility. The soil is a warm, sandy alluvium, rich in vegetable 
matter, easily cultivated and wonderfully productive. Some extensive 
and flourishing mills are situated on this river near and below Monticello. 
The power furnished is ample, and comparatively inexpensive. 
The farther southward and westward we follow the course of the river, 
higher and bolder become its bluffs and the deeper sinks the channel. In 
many places fine sections of the drift have been made by the cutting of 
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the stream. Usually, however, bluff alternates with bottom, so that on 
one side of the river the banks may be high and precipitously steep, while 
on the other lies a wide, low stretch of fine alluvial farmland. 
In some places the timber, which consists of oak, hickory, walnut, 
maple, ash, plane and poplar (tulip-li7'iodendron tulip~fe'ra) is very heavy, 
but in the main it is scattering and ha.'l been greatly rednced by indiscrim­
inate cutting. 
Upon the whole, the valley of the Tippecanoe is a well drained, fertile, 
healthful, highly cultivated region,· owned and held by a happy, intelli· 
gent and very prosperous people. 
PRELIMINARY SKETCH OF THE CHARACTERISTIC 
PLANTS OF THE KANKAKEE REGION. 
The following lists will be of use and interest to those who (not technical 
botanists themselves) are lovers of plants and like to identify them when 
found; they will also have value for the professional botanist in that they 
afford a record, so far as they go, of plants actually found, with a de­
scription of the spots upon which they grew. A report like this, made 
for the people, is utterly without use or interest to nine·tenths of its 
readers (or rather to nine-tenths of those who ought to be its readers) 
when it is purely technical. Our great American master of botany, the 
lamented and venerated Asa Gray, knew well the effect of popularizing 
science and it is to him that we owe our very he!!'viest debt of gratitude 
for many long and vigorous steps in the right direction. 
It is often the case that a student, struggling (in the early days of his 
field-studies) with the difficulties surrounding the identification of species, 
would be .greatly helped if he had in hand a localized catalogue which 
would give him the common name of each plant characteristic of the lo­
cality together with a popularized though sufficiently technical descriptIon. 
Indeed I do not regard him a safe botanist, no matter how famous, no 
matter how great his experience, who is not willing to be taught through 
the medium of the simplest and least technical language when need be. 
Text books and the volumes meant for the shelves of scientists only may 
be best written in the language of science; but I hold that no book or 
communication aimed at the popular understanding should be made a 
puzzle rather than an elucidation. 
The following is but a beginning, and is meant as the merest sketch 
containing a few of the plants most characteristic of the region drained 
by the Kankakee River. We hope to make the lists very full and valuable 
in the next report, as we have our work fairly begun and the methods of 
observation pretty well perfected. 
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1. 	 ARABIS LYRATA, {cress, QI' rock.creils.) Very slight plant with deli­
cate leaves starting uP. from the root and shaped like a lyre. ' 
Flowers brilliant white. This was found in light, sandy soil, not 
far from the shore of English Lake. 
2. 	 ARIDiARIA STRICTA, (.~ana:wlYrt.) A small plant with thickly set 
bristle-like leaves crowding its stem. Terminal flowers with open 
cyme, sharp sepals and conspicuous white petals. On high bar­
rens near Francisville. 
~. 	 ARTE!t1I8IA CANDATA, (wormwood.) A tall weed having divided 
pinnate leaves with fine thread-like capillary divisions. Head 
loosely panicled. Sandy soils of the lake shores. 
4. 	 ARETHU8A BULBOSA, (no common name.) This singularly beautiful 
little plant sends up a scape or smooth stem from its root bulb, 
which bears a brilliant rose pink flower. Found in the marshes of 
Starke County. 
S. 	 ASTER LONGIFOLIUS, (Long-leaved Aater) Tall weed with bluish 
purple flower, long, tapering, pointed glassy leaves. Plentiful 
in the wet, sandy soils of the Kankakee bottoms. 
6. 	 ALLIU!t{ CERNUUM, (Wild Onion.) This curious plant sends up ,a 
long, angular scape from the ground. Flowers rose-color. 
Leaves grass· like, keeled on the bottom. Damp shores of Jake. 
7. 	 BETULA PAPYRACEA, (Paper Birch.) This is reported on the Kan­
kakee. but I have not seen it. It is the well·known tree from 
which the Indians procured bark for building canoes. 
8. 	 BETULA PU!tHLA, (no common nanw.) Reported. I have not found 
it, and doubt its existence in this region, though ~ authority 
stands against me. 
9. 	 CARDEMINE RHOMBOIDEA, (Ouckoojlower, Bitte;r.cteils.) This pretty 
plant I found in the wet semi-marshes and spouty, arenaceous 
soils in Pulaski County. It bears on a straight stem a large 
purplish flower. Leaves toothed and oblong, the lower one heart­
shaped. 
10. 	 CICUTA BULBIFERA, (Gowbane.) Reported, but not seen. It should 
be found in the barrens, probably. 
11. 	 COJ:/.ISPEJ:/.MUM HY8S0PIFOLlGM. Reported, but I have not seen it 
in the immediate region of the Kankakee. 
12 	 DRosERA ROTUNDlFOLIA, (Sundew.) Not often seen, but when 
sought will be easily found in the boggy spots in the Kankakee 
Valley. White, round leaves on long petioles forming a tuft, 
waxy or sticky, white. This is the insect-catching sundew. 
13. 	 ELODEA COMPANULATA. Reported but not seen in the immediate 
vicinity of the Kankakee. 
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14. 	 EPILOBIUM PALU8TRE, (no common name.) Plentiful in the wet 
bottoms and along the river's low shores. Purplish flowers, leaves 
lance shaped, linear. P~ant slender and delicately hoary. 
15. 	 LATRYRUS MARITIMUS , (Beach Pea.) Found in Starke County on 
sandy hill-side near Cedar Lake. Peduncle with purplish flowers, 
stipules large, leaflets crowded, oval. 
16. 	 LARIX AMERICANA, (Hackmatack.) Reported in some of the upper 
swamps of the Kankakee. I have not seen it there, but have 
the report from excellent authority. 
17. 	 LEcHEA MAJOR, (Large Pinweed.) Tall hairy stem, roundish leaves 
with short points, purplish closely packed flowers, sandy hillsides 
of Starke County. • 
18. 	 LILIUM SUPERBUM, (Tm'k's Cap.) This beautiful little plant is not 
common in the Kankakee region, but I have found it in the wet 
meadows of White County. Flowers yellow, darkly spotted, set 
in thick pyramid. Leaves lance-shaped and whorled, or scat­
tered. 
19. 	 LINUM 8ULCATUM, (Wild Flax.) Reported, but not seen growing 
in the immediate region of the Kankakee. 
20. 	 LINNlEA BOREALI8, (Twin Flower.) A single plant found in Jasper 
County on the margin of a apouty spring-bog. Creeping stem, 
hairy leaves of round oval shape, purplish, hairy, sweet-scented 
flowers. 
21. 	 LOBELIA KALMII, (lndian Tobacco [?].) Found on sandy bank of 
the Kankakee. About a foot tall, root leaves blunt or obovate, 
stem leaves scattered, lance-shaped. Flowers brilliant blue 
22. 	 MENYANTHES TRIFOLIATA, (Buclibean). Scape ten inches long, 
with a white-pink flower Found in a boggy spot on north side 
of Kankakee, below English Lake. 
23. 	 MYRIOPHYLLUM 8PICATUM, (Jtfillfoil). Leaves above water rounded 
and blunt, bract-like. F~ower insignificant. Found in shallow 
lagoons. 
24. 	 OXALIS AUT08ELLA, (Wood Borrel). Common enough on sandy, 
rather dry, banks and sand ridges. Pink veined flowers, much 
like common sorrel. 
25. 	 POTENTILLA FRUCTICOSA, (Shrubby cinquefoil). A silky, bushy, 
cinquefoil growing on the barrens. Noted in Starke and White 
counties on wet spots between sani! ridges. 
26. 	 POTENTILLA ARGENTEA, (silver cinquifoil). Growing on the dryest 
parts ofthe sand ridges in Pulaski County. A groveling, woolly 
weed, thickly branched, having peculiar pinnately cleft leaves 
woolly white below. 
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27. 	 RUELLIA CILIOSA, (no common name). Reported on the dry sand 
ridges, but not seen in the immediate valley of the Kankakee. 
28. 	 SII..PHIUM INTEGRIFOLIUM, (Rosin plant (?)). Found on the prairie 
near San Pierre. Leaves oval lance shaped or heart shaped, dis­
tinct. 
29: 	 SCUTEIJLARIA GALERICULATA, (Skull-cap). A slender stemmed, 
smooth plant, with heart-shaped or rounded Ian ceolate , acute, 
serrate leaves. Blueish flower with strongly arched upper lip. 
30. 	 SOLIDAGO MISSOURIENSIS, (Golden Rod). Reported, but not seen 
in the Kankakee valley proper . 
. 
31. 	 SILPHIUM LACINIATU~I, (Compass plant). Root leaves rough, bristly, 
deeply cleft, pinnatifid, and thought by some observers to prefer 
a north and south line for their edges. Prairies bordering the 
rIver. 
The foregoing thirty-one species, should they prove resident, may be 
taken as strictly characteristic of the three divisions of the Kankakee 
region, to-wit: The lake region, the prairie region and the barrens region, 
speaking with reference to Professor Coulter's lists and to his able paper 
contained in the report of this department for 1885-6. But the area im­
mediately bordering the Kankakee River shows a number of plants com· 
mon to the south, and which are not strictly or peculiarly characteristic 
of any of the divisions above mentioned. These are aquatic and semi· 
aquatic species imported, no doubt by migratory birds. The Nel:umhium 
duteum, water chinquepin, would appear to have come from the south, 
along the course of the migratory water fowls. So Nuphar sagitifolia, or 
arrow-leaved spatter-dock, observed in a lagoon of the Kankakee, near 
English Lake, must have found its way, in the same manner, from the 
Mississippi region. Ambrosia bidentata, prairie ragweed, is found on the 
banks of the Kankakee, where there is no prairie proper. Asclepias rubra 
was found on the sand hills of Starke County, and A. phytolaccoides was 
noted near the same spot. These are milk weeds, the first common from 
New Jersey south, and the second a hill country plant not to be expected 
in this region. Two species of Lady's slippers have been identified. 
Oypripedium acaule. This beautiful plant was found in a wash or ravine 
of a sand ridge in Starke County, and C. spectabile was noted in the woods 
bordering tlJe Kankakee River not far below the crossing of the. L., N. 
A. & C. Railroad. 
Oypripedium arietinum is reported as existing in the boggy woods of 
the valley, but I have not yet seen it there. It usually is about 8 inches 
high, slender with lance-shaped oblong leaves and a dull purple, insignifi. 
cant flower having a conical sac, one ovate or lance-ovate sepal and two 
linear. Petals two, linear. Aplectrum hyemale, common name Adam and 
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Eve, was found in a "second bottom" between the river and the sand­
hills, a single specimen noted, in Starke County. Viola delphinifolia, lark­
spur leaved viHlet, and V. rotundifolia, round-leaved violet, were found 
almost side by side in the barrens of the northern part of Jasper County. 
Pa8~flora lutea was noted in White County. This species of passion 
flower, apparently the degenerate relative of the magnificent southern 
species (P. incarnata), is a slender, timid vine with entire blunt lobes of 
its leaves scarcely distinguishable at 'a little distance from the yellowish 
green flowers. Lysimal'Jria quadrifolia was shown me as having been found 
in the southern part of Porter County, but I have not seen it in the Kan­
kakee region. Agrimonia parvijlora was reported; probably a mistake. 
Vaccin'ium ·vacillam, huckleberry. This species was seen in the sand-hills 
near English Lake. It may be identified by the yellowish color of its 
twigs and by its smooth oval, glaucus leaves which are entire. It is some­
times called winter huckleberry. IIumulus lttpulus, common hop, was 
found in the thickets bordering the Kankakee and along the margins of the 
"second bottoms." Hypericum elliptieum, one of the species of St. John's 
wort, is found in the wet open woods of the lowest Kankakee bottom lands. 
Its oblong spreading leaves are thin and its flower paler than the other' 
species and set in a nearly naked cyme. Much smaller than H. aureum 
of the south, and not to be mistaken for H. Ilphrerrearpon, which is larger 
and has its leaves oblong-linear, diverging and obtuse, and its pods glob­
ular. This last is reported from the banks of Monon Creek, but the ob­
server was probably mistaken. The St. John's worts are not very com­
mon anywhere north of the Uhio River in the west. Of Helianthus (sun­
flo.wer) there are a number of species. I noted H. oceidentalis, H. moliis, 
H. strumOSU8 and H. rigidus (?). The last named is doubtful. Palygomtm 
hydropiper (water pepper) was noted, and a few sp~cimens of Rumex 
(Yrbiculatu8 were observed ne~r the Kankakee below English Lake. 1m­
patiem pallida and Impatiens julva both were found in wettish spots be­
tween the ridges. These are commonly called touch-me-not, o.n account 
of the spiteful action o.f the seed-pods when shaken or touched. They are 
generally known as balsam. Flowers panicled, yellow with reddish brown 
'freckles,_ sac tapering into a long, soft spur. Stems and branchlets are 
semi-transparent, succulent, brittle; leaves alternate oval, delicate. The 
two species are much alike; but the flower of paUida is, as the name in­
dicates, paler than that of julva, which is a brilliant orange. One small 
bush of Negundo aecroides, box-elder, was o.bserved in a thicket below the 
L., N. A. & C. R. R. crossing. Gnaphalium polycephal1lm and G. decur­
rens, the two cud-weeds, or life· everlastings, were not plentiful, but found 
here and there on the dryest parts of the barrens. Autennaria margaritre, 
pearly-everlasting, grows on sand-knobs and dry barrens ridges, 18 inches 
high continuously leafy from the 'ground up; leaves lance-shaped, linear; 
the head in a broad corymh with 'scattering imperfect staminate flowers, 
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the whole showing a pearly whitish gleam. Vernonia fmlcicttlata (tron­
weed) common in the somewhat sandy spots of the prairies. Callirrhre 
tTiangulata (mallow), a single plant noted in Starke CounLy on the bank 
of Yellow River. It may be common on the dryer parts of the light 
praIrles. Fragaria Virginiana, var. lltinl£n8i.~ (wild strawberry) common 
on the dry barrens knobs and sandy slopes. llfitchella repens (partridge 
berry) was noted on the tops of barrens ridges in the oak woods of Starke 
County near Cedar Lake. Galium lanceolatum is reported from Porte l' 
County, but I have not seen it. It is a species of wild liquorice. Dioda 
teres (button weed) is noted as having been seen on the sand-hills, but the 
locality is not kept. This is a southern plant, common in sandy old fields 
in the Atlantic coast States from New Jersey southward. Valeriana 
edulis (valerian root). Indian root, one specimen identified growing in 
Kankakee bottom near English Lake, a singular and rather rare plant 
with heavy root-leaves spatulate; stem leaves divided in 3 or 7 long nar­
row divisions with delicately woolly edges. The root is a curious radish­
shaped, edible turnip which was much sought after by the Indians. 
Houstonia minima, bluet, a few seen 011 dry barren ridges in the thin 
woods of Starke County north of Cedar Lake. The rushes of the Kan­
kakee will be interesting, likewise the mosses, grasses and ferns, when 
they shall have been studied and reported, more especially as regards the 
light they will throw upon the question of the survival of species far out­
side of their proper habitat. The timber trees and larger arborescent 
plants of the Kankakee region have no points of great interest botanically 
speaking. Liquidambar Styraciflua, sweet gum, has been reported, but I 
have not verified this and doubt its existence in the Kankakee bottoms, 
though it is possible, as the tree is found in New England and in Southern 
Illin'ois, Southern 'Indiana, and in Missouri. In a genel'al wily the trees 
of the Kankakee swamps are common to all the ~wamps of Northern In­
diana and Southern Michigan, 
Of the ash trees (Fraximt8) the F. Americana, white ash, (reported 
but not seen by me), the F. sambucifolia, black ash, and F. vi'uidU!, green 
ash are probably present. The maples are chiefly Acer rubrum, swamp 
maple, A. saccharinum, sugar maple, and A. dasycarpum, white maple, 
with, probably, varieties of each species, especially of the sugar maple. 
Of the walnut family, which includes the hickories as well as the walnuts, 
the list will contain .Juglans nigra, black walnut, and J. cinerea, butternut, 
both rare in the valley, Oarya sulcata, shell-bark hickory, O. porcina, pig­
nut hickory, and O. amara, bitternut hickory. Of the oaks' nearly or 
quite all the species common to middle Indiana are found. QuercU8 nigra, 
black-jack, probably; Q. iliciJolio, scrub-oak, and Q. palustriB, Spanish or 
pin-oak, and the large timber trees white-oak (Q. bicolor), bllr-oak (Q. 
macrocarpa) and probably Q. ruhra, red-oak of stunted growth, are plenti­
ful in places. The bass-wood (Tilia Americana) was noted along the dryer 
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banks of the Kankakee, but the trees were not large. The beech (Fagm 
ferruginea) is not common, but by no means rare along the higher bottom­
lands of the river. Some stunted hackberry (Celtis occidentalis) trees 
were observed in the second bottom of the Yellow River near the Kan­
kakee. The poplar, yellow.wood, or tulip-tree (Liriodendrm Mllipifera) 
is not common, though an occasional one may be seen along the Kanka­
kee and Yellow River. The cotton-wood (Populus 1YWnilifera) is met with 
unfrequently. The wild cherry tree (pru.nuB serafina) is seen growing 
small here and there in favorable spots along the second bottoms. A few 
red-bud or Judas-trees (Cerms Canadensis) grow in the thickets on the 
richer highlands of the Kankakee, but the plant is out of place, as its 
true habitat is much farther south. The coffee·nut tree, (Gymnocladm 
Canadensis) was seen along the timber-line of the Kankakee, especially on 
the south side of the river. The hornbeam or water beech (Carpinm 
Americana) not very common along the Kankakee and tributaries, over­
hangs the banks, however, here and there. Of the hazel-nut (Oorylm) 
both species, C. Arnerica;na and G.rostrata, reported, but I saw neither. 
The sej:'vice·berry, or June-berry (Arnelanchier) is also reported, but with­
out any description as to variety. I did not find it. So a hawthorn 
(Crategm) , probably C. tornentosa, VaT. mallis, was seen but not examined, 
as I was in a canoe and, although Dear shore, could not land. The wild 
apple (PyruB), P. Angmtifolio, narrow· leaved crab apple, and the choke­
berry (P. arbutifolia) probably are present in the second bottoms, but I 
can say only that they are reported, as I have not identified them. 
This closes the list, so far as the work has gone, and it is proper to say 
here that the botanical examinations have been merely incidental to the 
work of the survey, the notes having been hurriedly taken-on the run, 
80 to say-while in search of geological facts. It is to be hoped that the 
future will afford the opportunity of making out a complete and properly 
arranged list of the plants of this great untouched region. 
PRELIMINARY SKETCH OF THE AQUATIC AND SHORE 
BIRDS OF THE KANKAKEE REGION. 
Beginning with the plovers and ending with the ducks, the following 
list includes all the birds cOlllmonly alluded to as aquatic and shore birds 
so far reported to me from the Kankakee \'alley, or identified by me in 
that region. It is by no means a complete list, and scientific arrange­
ment is not attempted, the field notes being given with very slight re­
vision simply with a view to their preservation so that they may be used 
in a future complete report on the natural history of the Kankakee re­
gion. A systematic catalogue ought not to be thought of in connection 
with incomplete notes, but a simple field sketch will be of interest in 
many ways to all who are students of nature, and it will serve to attract 
attention to a region singularly rich in material for the note-books of such 
students. 
The field plover, or bull head (OharadriuB dominicus), common on wet 
meadows near the Kankakee in spring and autumn. A great table deli­
cacy and much sought after for the market by "pot-hunters." 
Kildeer plover (iEgialites 'vociferus), plentifully distributed over all the 
open dryer spaces. . 
Wilson's plover (iE. lVil..'I{)nius) , one specimen killed some years ago. 
Not very common near the Kankakee. 
Ring-necked plover (iE. semipalmatm), rather CCllllmon at one time, it 
is reported, but not so now. 
Wilson's phalarope (SfI>1}anop'u8 lVilsoni); seen on the marshes, and 
killed in the autumn. 
The woodcock (Philohela minor), the most precious of all our game 
birds, is met with in the open .bogs and boggy woods all along the Kan­
kakee and its tributari€*!. It is often called big snipe and bogsucker. 
Jack-snipe, or Wilson snipe (Gallinago lVilsoni) , is very common in 
spring and autumn, affording fine sport in the latter season, and much 
shot in the former. Wet meadows and prairie bogs. 
Stilt, sandpiper (Jficrapolama himantop'us), not common, o\Jcasionally. 
seeP some years ago. 
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Stint, or least sandpiper (Actrod{)mas bairdi), is seen in compact flocks 
on the wet meadows in spring and autumn. 
Grass snipe, or little jack-snipe (A. maculata), drops in, it is said, but 
I have not identified it. 
American dunlin (Pelidna Americana), one specimen killed in spring 
out of a considerable flock. 
Ruddy plover, sanderling (C{XlidriB arenari) , seen on English lake. 
Not common. Probably quite mre. 
Godwit, or marlin (Ltimosa freda), one specimen killed a few years ago, 
one seen in 1887. 
Green sandpiper (Ryacophilus 8plitarioltS). One bird killed years ago. 
Reported as seen occasionally during migration. 
Grass plover, or prairie pigeon (Bartramia longica1J,da) , not common; 
rare, perhaps, but seen in mid-summer 1885. 
The white ibi's (.Endocimu,~ albu,s) is reported. I have not found it. 
Great blue heron (Ardea herodias), found everywhere along the Kanka­
kee and its tributaries in summer and autumn. It is especially numerous 
on the marginal marshes of English Lake. 
White heron (Herodin,s egretta), one bird seen on English Lake. 
Snowy heron (Garzetta candid'iBsima), quite common on small ponds and 
lagoons of the whole Kankakee region in summer. 
Little blue heron (Florida crel"ulea) , not common, but often seen on 
marshes. 
Green heron (Buwrides virescens), common on all the waters. 
Night heron or squawk (Nyctiardia grisea.naetia), often seen. 
Bittern, Indian hen, or thunder.pump~r (Botanrus mugitans) , common, 
seen everywhere in the grassy bogs and marshes. 
Dwarf bittern, least bittern (Ardetta exilis), common. Often mistaken 
for green bittern. 
Whooping crane (Grus Americana), one or two seE!n, but quite uncom­
mon. 
Sandhill crane (Grus pratemis) , not seen, though reported. 
Virginia rail (RaUus Virginianus), one bird killed, not common. 
Marsh hen CR. elegans), scarce. A few seen during the spring of 1875. 
One noted as this bird, October 1886, but not taken. 
Ortolan, or crake (porzana Carolina), ratherfrequently seen, possibly it 
breeds here. 
Yellow crake (P. noveboracensiB). occasionally seen. 
Gallinule (Gallinula galeata) , not common, but is occasionally killed. 
Can scarcely be called rare bere. 
Coot (Fulica Americana), found in the worst marshes where the grass 
and weeds are very thick and tall in a slush of water and bog-mud. It is 
sometimes called crow.duck, more often mud·hfln. 
Kingfisher (Geryle alcyon), mther common on the Kankakee, numerous 
on the tributaries. . 
# 
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(I insert here the marsh blackbird (Age1mus plwenicens), because it is 
the bird oftenest seen in all the grassy marshes of the whole Kankakee 
region. It swarms everywhere.) 
The whistling swan (CygnWl ColumhiamIB), was seen, but no bird taken. 
Wild goose (Anser albifrons gambeli), one bird killed in 18.16, frequently 
seen in spring. 
Common wild goose (.8emicla canadensis), quite numerous in spring 
and fall, large Hocks settling down for a week or ten days. 
White brant (Chen hyperboreus) is seen in considerable Hocks Hying 
over, but rarely alighting. . 
Mallard, or green.head (Ana8 .808(08), common on the Kankakee and 
adjacent waters in spring and autumn. Large flocks. 
Pin-tail duck (Dofila acufa) , often seen on river. 
Wigeon, or bald-pate (Marella Americana), not common, but occasion­
ally seen. 
Teal (Querquedula) , both green-winged, Q. erecca, and biue-winged, 
Q. discoTS, rather common from spring to lite autumn. They breed in 
grassy, wet tussocks. 
Shoveler duck (Spadtula clypeata), frequently seen on the Kankakee. 
Wood duck (Aix sponsa), very plentiful on the Kankakee and its trib­
utaries. 
Scaup duck (Fulix affi.nis and F. collaris), both species rather common 
in spring and autumn A few appear to breed here. 
Whistler, or golden-eye (Clangula gl,au.cium), not common, but noted 
frequently. 
Builie-head, or butter-ball (C. albeola), is quite numerous in spring and 
aututrln. A showy duck, but not first-rate for the table. 
Hooded merganser ("li"ergus cucu.llatus) , rather scarce; but seen fre­
quently. 
Dledap~r, or dipper (Podilymbus podicipes) , very common. 
The eared grebe (Podicipes [auritus] californiC1t8), seen on the Kanka­
kee only once. Probably rare. 
GEOLOGY OF MIAMI COUNTY. 
:BY S. S. GORBY. 
Miami County, situated in north-central Indiana, is bounded on the 
north by Fulton and Wabash counties, on the east by Wabash and Grant, 
on the south by Howard and on the west by Carroll al.d Casso It con­
tains an area of 384 square miles, or 245,760 acres. The county is in the 
form of a parallelogram, being thirty miles in length, from north to south, 
and twelve miles wide, with one township forming an L·like projection on 
the east side, at the southeast corner. The following are the fourteen 
civil townships in the county: Allen, Perry, Union, Richland, Jefferson, 
Peru and Erie, on the north side of the Wabash River, and Pipe Creek, 
'Washington, Butler, Deer Creek, Clay, Harrison and a-ackson, on the 
south side of the river. The river runs ill a westerly direction, dividing 
the county into two nearly equal parts. 
Peru, the county seat of Miami County, is a thriving commercial and 
manufacturing city, situated in the central part of the county, upon the 
north side of the Wabash River, and in the miost of an agricultural 
region of unsurpassed fertility. The population of Peru in 1880 was 
5,280; it is now estimated at fully 8,000 .. The following towns and vil· 
lages are located in the northern part of the county: 'Wagoner, Lincoln 
and Birmingham, in Allen Township; Gilead and Stockdale, in Perry 
Township; Mexico, in Jefferson Township, and Denver, Chili and Paw­
paw, in Richland Township. South of the Wabash River are Miami, 
in Deer Creek Township; Waupecong and McGrawsville, in Clay Town­
ship; North Grove, in Harrison Township; Amboy and Xenia, in Jack­
son Township; Bunker Hill, in Pipe Creek Township; South Peru, in 
Washington Township, and Peoria and Santa 'Fe, in Butler Township. 
The distance from Peru to Amboy is. . . . 15 miles. 
The distance from Peru to Bunker Hill is 8 " 
The distance from Peru to Chili is, . . 8 " 
The distance from Peru to Deedsville is . 18 " 
The distance from Peru to Denver is . 8 
.. 
" 
The distance from Peru to Gilead is . .16 
The distance from PerIl to Lincoln is .16 " 
Th~ distan~ from Peru to Mexico is • 6 " 
p 
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The distance from Peru to ::\fiami is . . . .12 miles 
The distance from Peru to North Grove is .13 u 
The distance from Peru to Paw-paw is . .11 it 
The distance from Peru to Peoria is ' . .9" 
The distance from Peru to Perrysburg is .11 " 
The distance from Peru to Santa Fe is .. 
· 9 " 
The distance from Peru to Stockdale is .. 
· 15 " 
The distance from Peru to Waupecong is . 
· 13 " 
RAILROADS. 
The railroad facilities of the county are most excellent, there being but 
two out of the fourteen townships in the county that are not crossed by 
railroads. The Pittsburg, Chicago & St. Louis Railroad (the Pan-Handle) 
runs northwesterly across the southern part of the county; the Wabash, 
St.· Louis & Pacific Railroad crosses the central part of the county from 
east to west, following the course of the 'Vabash River; the Lake Erie 
& Western, formerly I., P. & C. Railroad, runs a northerly and southerly 
direction through the central part of the county; and the Eel River Rail­
road, which follows the course of Eel River southwesterly, through the 
northern part of the county. The railroads throughout the county are 
most conveniently and happily located for the agricultural and commer­
cial interests of the country. 
SCHOOLS. 
The total population of the county is near 30,000, and the school popu­
lation a little less than 10,000. The total number of pupils atten4ing 
school in 1886 was 6,244, and the average attendance was 4,412. The 
school terms throughout the county averaged 121 days in length-a period 
equal to a fraction more than six months. The teachers of the county 
have endeavored to raise their schools to the highest standard of excel­
len~e, and by a system of institutes and teachers' assOciations they have 
heen able to keep in the van of progress. The schools are most efficiently 
managed, the principal object being to assist in the development of the 
minds of the youth, that they may acquire, without cramming; a knowl­
edge of those brancllCs best calculated to assist in the business of life, and 
to develop strength and integrity of character. The total value of all 
school property in the county is about $150,000, and the tDtal tuition rev­
enue about $75,000. . 
CHURCHES. 
There are about thirty-five church organizations and the same number 
of church buildings in the 'county', representing Baptists, Catholics, Episco­
palians, Friends, Disciples of Christ, Lutheran, Congregational, Method­
ist, Presbyterian and United Brethren. The church membership num­
bers about 6,000, and the value of church property is about $100,000. 
The average Sunday-school attendance is about 3,000. 
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Any locality that provides. good schools and patronizes them liberally, 

that erects good church buildings and contains a church-going population, 

is always a desirable locality to live"in. A locality of churches and good 

schools is a locality of sobriety, intelligence, industry and honesty-just 

such a locality as the intelligent, enterprising farmer, mechanic, lawyer, 

doctor or other man of intelligence will seek when hunting a new location. 

Any part of Miami County furnishes just such a locality. 

AGRICULTCRE. 
Miami County is primarily an agricultural county. The county is 
generally level, with sufficient undulations, produced by the erosions of 
the streams, to give good natural drainage to a large portion of its area, 
which has been supplemented in the flat portions by surface ditches and 
underground tiles. The soils consist of sand or clay loams, and are of 
great fertility. The yield of wheat in 1886 from 41,98R acres was 777,­
107 bushels, an average of over 18i bushels per acre; 42,258 ~cres of corn 
yielded 1,643,526 bushels, an average of nearly 39 bushels per acre; 
6,081 acres of oats yielded 219,721 bushels, an average of more than 36 
bushels per acre; 140 acres of barley yielded 3,342 bushels, an average 
of about 24 bushels per acre; 42 acres of buckwheat yielded 534 bushels, 
an average of abolit 13 bushels per acre; 120 acres of rye yielded 1,953 
bushels, an average of over 16 bushels per acre; 633 acres of flax yielded 
6,292 bushels of seed, an average of about 10 bushels per acre; 9,647 
acres of timothy yielded 17,637 tons of hay, an average of It tons' per 
acre; 22,321 acres of clover produced 33,304 tons of hay, an average of 
l~ tons per acre, besides 2,!43 bushels of seed valued at $10,000; 932 
, acres of Irish potatoes yielded 70,219 bushels, an average of 75 bushels 
per acre; and 26 acres of sweet potatoes yielded 1,550 bushels, an aver­
age of 60 bushels per acre. These statistics of products during a year or 
average crops, in a general way illustrate the fertility of the soil. Im­
proved methods of husbandry, with a gradual increase in the area arti­
ficially cirained, are materially augmenting the average of the crops. 
There were 404,383 rods-nearly 1,300 miles-of drain tiles in use in the' 
county in 1886. 
The soils of the county are generally a loose, black, sandy or gravelly 
loam, except in the flatter portions of the southern part of the county, 
where there is, as a rule, a considerable proportion of clay .. There is but • 
very little necessarily waste land in the county. 
TIMBER. 
Miami County was originally heavily timbered. The vast forests COll­

tained immense amount", of the finest walnut, poplar, oak, ash, hickory 

IJ.nd other vark~ties of timber. The supply of walnut and poplar has bee:Q. 

q 
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almost wholly exhausted in recent years, though there yet remains in the 
wood lands a fair proportion of oak, ash, hickory, beech, elm and maple 
timber. There are yet remaining in .the county about 55,000 acres of 
timber, or wood land, a considerable proportion of which has been largely 
culled. The following is nearly a complete list of the trees and shrubs 
indigenous to Miami County, although there are many other species and 
varieties of trees, shrubs and vines, now growing wild in the county, that 
have escaped from cultivation: 
Acer dasycarpum, white maple. 
Acer rubrum, swamp maple. 
Acer saccharinum, sugar maple. 
Aeswlu<l glabra, buckeye. 
Almm serrulata, ",ater alder. 
Ampelopsi8 quinquefolia, woodbine. 
ABimia triloba, pawpaw. 
Bettda lenta, black birch. 
Betula nigra, water birch. 
Carya alba, shell-bark hickory. 
Carya amara, pig nut. 
Qarya microcarpa, dwarf hickory. 
Carya sulootao, bottom lands, large hickory nut. 
Carya tomentosa, black hickory. 
Carpinus Americana, ironwood. 
Germs CawidenS'iB, red bud. 
CelaBtrm Scandens, bitter-sweet. 
()eltus occidenialis, hackberry. 
Cornm eeircca, kinnikinick. 
Cornm florida, dogwood. 
Cornm paniculata, swamp dogwood. 
Corylm Americana, hazelnut. 
Oratregus co;mnea, thorn apple. 
Orat<Egm crus-galli, cockspur thorn. 
Orat<Egus tomentosa, black thorn. 
Orat<EgUB tomentosa, var. p1mciata, sharp thorn. 
Ottpresstl,s thyroides, white cedar. 
lJiarUhua 4mericana" water wiJIow, 
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DMBPyrUS Virginiana, persimmon. 
Euonyrnus Americana, strawberry bush. 

EuonyrnuB atropurpu:renB, wahoo. 

Fagus ferruginea, beech. 

Frarinus Americana, white ash. 

Fraxinus quadrangul{J,ta, blue ash. 

Frarinus sarnbulJifolia, water ash. 

Fraxinus virides, green ash. 

GleditiJchia rnonosperrna, water locu~t. 

GleditiJchia triacanthtlS, honey locust. 

Gyrnnocladus Canadensis, coffee nut. 

Jllglans cineria, white walnut, butternut. 

Juglans nigra, black walnut. 

Juniperus Virginiana, red cedar. 

Lindera benzoni, spice wood. 

Liquidambar styraciflua, sweet gum. 

Liriodendron tulipijera, yellow poplar. 
ilf0TU8 alba, white mulberry. 
Jlforus 1'ubra, red mulberry. 
Negundo aceroides, box alder. 
Planatus occidentali8, sycamore. 
Populus alba, silver maple. 
Populus heterophylla, cotton tree. 
Populus monolUera, cotton wood. 
POpulU45 tremuloides, quaking aspen. 
Pyru8 coronaria, wild crab-apple. 
PyruB angustifolia, narrow-leaved crab-apple. 
Prunus Americana, wild plum. 
Prunus serotina, wild cherry. 

Qtwrcu8 alba, white oak. 

Quercus bicolor, swamp white oak. 

Q,twrcu8 coccinea. 

Quercus coccinea, val'. tinctora. 

Quercus irnbricaria, shingle oak. 

Quercus rnacrocarpa, burr oak. 

Quercus nigra, black jack oak. 

Qucrc·uB obtusiloba, post oak. 

Q;uercus phello8, willow oak. 
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Quercus p1'inu<5, chestnut oak. 

Quer'ljlts prinus, var. acurninata, chincapin oak. 

Quercus palustris, swamp oak. 

Quercus 1'ubra, red oak:. 

Rhus glabra, smooth sumach. 

Rhlls toxicodendron, poison ivy. 

Rhus typhina, stag-horn sumach. 

Robill;ia pseudacacia, locust tree. 
Rosa Cat-olina, swamp rose. 

Rosa setige'ra, c!im bing rose. 

Rubus Canadensis, dewberry. 

RubU8 occident<llis, black raspberry. 

Rubus strigo8uB, red raspberry. 

Rubus viliosull, fall blackberry. 

Rubus villo8!J)3 val' humifu8U$, low blackberry. 

Salix humilis, prairie willow. 

SaHx lucida, shining willow. 

Sali~v nigl'a, black willow. 

Salix petiolaris, petiole willow. 

Salix tnslis, gray willow. 

Sassafra., o./Ji0inale, sassafras. 
Tilia Amc'l'icana, linden, basswood. 
ulmus alata, winged elm. 

Ulmus Americana, white elm. 

UlmtlS fulva, slippery elm, red elm. 

Vilnlrnwn prunifoli11;m, black haw. 
Vitis (Estivalis, summer grape. 

Vitis c()rdifolia, winter grape. 

Vitis indivisi. 

Vitis labrusca, fox grape. 

Vitis riparia. 

TOPOGRAPHY AND DRAINAGE. 
The surface of the county is generally level, or slightly undulating, ex­
cept along the water courses, where the lands are considerably rolling or 
hilly. There is no land in the county so rough and broken as to make it 
necessarily waste land, nor are there any irreclaimable swamps. Origin­
ally there were many small swamps or bogs in the northern part of the 
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county, which were fruitful sources of malarial poisons and tormenting 
insects, but these have about all been reclaimed by draining, and are now 
among the most productive and profitable lands in the State. 
The Wabash River crosses the county from east to west, and divides it 
into two nearly equal parts, there being seven civil townships, and about 
an equal number of acree, on either side of the river. 
The principal streams south of the ·Wabash are the Mississinewa River, 
~Little Pipe Creek, Big Pipe Creek and Peer Creek. 
The Mississinewa River enters Miami from the southwest corner of 
Wabash County, flows northwesterly across Butler Township, and empties 
into the Wabash River about a mile above Peru. 
Little Pipe Creek rises in the southern part of Butler Township, flows 
northwesterly across Butler and Washington townships, and empties into 
the Wabash about a mile below Peru. 
Several branches of Big Pipe Creek rise in the western part of Grant 
and the northern part of Howard County, and unite in Jackson Town­
ship, Miami County. The stream then flows northwesterly, touching the 
southern part of Butler, the northern parts of Harrison and Clay, and 
the southern part of 'Vaehington Township, thence across Pipe Creek 
Township and into Cass County, finally emptying inro the Wabash River 
about seven miles above Logansport. 
Deer Creek rises in the northern part of Howard County, flows north­
ward into Harrison Township, Miami County, thence westerly across Clay 
and Deer Creek townships into Cass County, whence it pursues a westerly 
course across Cass Cuunty, and finally discharges its waters inro the Wa· 
bash River at Delphi, in Carroll County. 
The principal streams north of the Wabash River are Eel River, Flow­
er's Creek, Washoni's Creek and Big and Little 'Vea-Sa~'s. 
Eel River enters Miami County from Wabash County, on the east, 
flows southwesterly through Richland and Jefferson townships, crosses 
into Cass County, and discharges into the Wabash River at Logansport. 
Flower's Creek rises in Perry Tuwnship, flows southerly through Rich­
land Township, and discharges into Eel River just above Chili. 
Washoni's Creek rises in the southwest corner of Perry Township, flows 
southerly through the western part of Richland Township, and discharges 
into Eel Ri.ver a short distance below Chili. 
Little Wea-Saw's Creek flolll'l$Outhwesterly through the eastern part of 
Union Township, and unites ~ith Big 'Vea-Saw's about a mile above the 
junction of the latter with Eel River. 
Big Wea-Saw's Creek flows southerly and southeasterly through Union 
Township, and discharges into Eel River near the town of Denver. 
Besides these described, there are many other small creeks and brooks, 
in all parts of the county, that perfect the drainage and furnish an abund­
ance of water for the use of the stock of the husbandman. 
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There are but few rock exposures in the county, the surface consisting 
almost wholly of glacial deposits-sand, gravel and clay. These mate­
rials, which were heterogeneously mixed during the glacial period and at 
its close, have been largely re-assorted and re-arranged during the lapse 
of the long ages since the close of the ice age. The entire drift-mass has 
been greatly modified by re·assortment and re-arrangement; but the sur­
face, the portion subject to the direct action of the elements, has under­
gone a much greater change in this respect. Changes of topography" 
have been synchronous with the modifications of the drift-mass. Water 
falling upon the surface, and percolating through the mass, has been the 
agent that produced the more noticeable changes. The close of the ice 
age left the surface of the whole of northern Indiana, the drift·area, in a 
broken, amorphous condition-hills or mountains and high ridges of mud, 
sand and bowlders, alternated with long, deep grooves and funnel·shaped 
hollows. Since the close of the glacial period the process of re-modeling 
the surface of the drift-area has continued uninterruptedly. By infinitely 
slow processes, the wash from higher portions has filled up the lower, 
until the whole of the vast area. of northern Indiana, and much contigu­
ous territory, has become one vast plain, broken only by the local erosions 
of the modern streams. 
HISTORY. 
Miami County derived its name from the Miami tribe of Indians, who, 
for a long time prior to its occupation by the whites, owned and occupied 
the land. The land was obtained from the Indians by treaty and pur­
chase. The principal Indian villages in the county were Wea-Saws, at 
the mouth of Wea·Saws Creek, on Eel River, Squirrel's Village, on Eel 
River, near the east line of the county, and Flower's Village, on Eel 
River, near the center of Richland TownRhip, on the north side of the 
Wabash River; and the Osage Village, on the south side of the river, 
situated upon the Mississinewa, about a mile above its junction with the 
Wabash River. The first white settlements in the county were made 
about the latter village, about the year 1822, or a little later. A number 
of Indians, who continue to occupy the original reserves, still reside about 
this place, and there are a number of others in other parts of the county. 
The Indians residing in the county are educated, intelligent citizens, and 
in good financial circumstances. 
Miami County was organized by legislative enactment in January, 
1834; the first session of the Commissioners' Court was held in June, and 
the first election was held in August, of the same year. The following is 
a list of the first officers elected to serve the county: 
County Clerk: Benjamin H. Scott. 
County Sheriff: Jacob Linzee. 
County Treasurer: Abner Overman. 
• 
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County Commissioners: John 'V. Miller, Alexander Jameson, John 
Cruidson. 
Associate Judges: J acob Wilkinson, Stephen Shanks. 
Joseph Holman was Probate Judge and D: R. Bears;; School Commis­
sioner. 
In 1827 the first house was erected within the limits of Peru. The 
town was regularly laid out in 1834. Miamisport, however, now included 
within the limits of the city of Peru, was platted in 1829. 
The Wabash and Erie Canal was completed in 1837, and at once be­
came an important route of transportation, adding very materially to the 
prosperity and development of the county. Since the great network of 
railroads has been completed in the county, affording more convenient 
and speedy methods of transportation, the canal has been abandoned. 
The population of Miami .County in 1840 was but 3,048; in 1850 it 
had increased to n,304; the population in 1860 was 16,851, in 1870, 
21,052, and in 1880, 24,083. 
GEOLOGY. 
The only rocks exposed in Miami County are those belonging to the 
Devonian and Upper Silurian formations. The Devonian is represented 
by from 30 to 35 feet of Corniferous limestones, and the Upper Silurian by 
the 'Vaterlime alld Niagara groups. Almost the entire county is covered 
by a broad sheet of drift, varying in depth from a few feet to 300 feet or 
more. The· few rock exposures are due to the denudations by the streams. 
THE DRIFT. 
The drift, of course, is the superficial deposit, and is composed of sand, 
gravel, clay, chalk, or marl, and bowlders, in some places indiscriminately 
mixed, and in others assorted and re·arranged into beds of sand, gravel 
or other material. 
By far the greater proportion of the vast drift-mass consists of immense 
beds of stiff, impermeable blue clay. These clay beds, or deposits of till, . 
as they are sometimes termed, consist of massive deposits of blue or 
greenish-blue clay, which in places vary in color through all shades of 
green to gray and red. The larger part of it, however, is blue, which, 
upon exposure, weathers to a light gray. 
This blue clay is persistent throughout Miami County, wherever there 
is a material depth of drift, except along the water-courses. As a rule, 
along the streams the clay was long ago carried away by the force of the 
running water, and sand or gravel re-deposited in its place. At Denver, 
on Eel River, in the northern part of the county, Mr. Charles bored a 
well for water through 125 feet of sand and gravel, without reaching th,e 
rock stratum beneath. The water, when obtained, however, was so 
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strongly impregnated with iron that it could not be used. This well was 
bored in the" bottom," or upon the river· terrace Although a number 
of wells have been bored along this stream to a nearly equal depth, the 
rock strata have never yet been reached. The material passed through, 
however, is uniformly the same-sand and gravel. Though the bed,rock 
has not been reached in any of the wells along Eel River, it is evidently 
true that the sand and gravel deposits extend to the solid rock, and that 
these materials have taken the place of the blue clay, or other glacial 
matter, removed by the currents of water. 
As frequently stated by writers in these reports, the glacial debris, as 
originally transported to this region, consisted of a heterogeneous mixture 
of particles, varying in size from the finest dust speck, invisible to the 
naked eye, to bowlders of gigantic dimensions. This vast mass of mixed 
material was shoved forward by the irresistjble masses of slowly moving 
ice j and, as the process of tearing up stratum after stratum of solid rock, 
crushing it in10 pebbles and grinding it into powder, was contiuued for 
ages, in regions far north of the 'limits of this State, the great ice sheet, 
slowly moving southward, formed a great continental drag, which pulver­
ized the fragments, and scattered the grist from this mighty mill over the 
vast areas that form the plains of Indiana. 
Men can scarcely dare to conjecture the duration of' the almost infinite 
period that elapsed, or the number of slowly plodding centuries that 
dragged their ice locked roon by, while the great contin!3nt remained fet· 
tered in adamantine ice. }fcn can not comprehend, they dare not at­
tempt to comprehend, the infinite duration of eternity, the limitless region 
of space, nor the universal distribution and indestruetibilityof matter and 
force j and the long, almost interminable periods of geologic time are 
almost equally incomprehensible. To attempt to fix the limit, this way or 
that, or to attempt to fix in years the duration of a geologic period, is the 
visionary work of folly. By the brook one may pick up a pebble. It is 
composed of various elements and innumerable atoms of matter. Calci­
um, carbon, silica, iron and other elements en1er into its compound. It 
is composed of simple, ultimate atoms. They were once all separate, but 
no one would dare tq attempt to fix the period of time that has elapsed 
since the elements in the stone combined to produce the rock. 
Calculations and conjectures and guesses are all equally valueless with 
respect to the duration of geologic periods, or the actual age of rocks. 
It is useless, then, to speculate UpOll the length of time that elapsed dur­
ing the great Ice Age in America. The evidences that snch a period did 
exist are abundant, and the changes wrought upon the surface of a large 
part of the continent are of such a character as to force the conclusion 
that in duration it was almost measureless. But to fix the limit one way 
or the other, to attempt to point to the beginning and the end, in fact, to 
attempt to measure its duration in years or centuries, is idle and useless., 
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Pacts, however, are present that are important and convincing. There 
were long and well defined periods of' time when almost continuously 
uniform conditions prevailed throughout the globe. This is true respect­
ing the temperature and mechanical forces that were in operation during 
the Ice Age. Almost uniform conditions prevailed during the vast period 
of the Silurian Age. The same is true of the Devonian, Carboniferous 
and other periods of geologic time. The present period has been one of 
uniform conditions for ages that are measureless to man. The recurring 
seasons, spring and summer, fall and winter, with their periodic changes 
of temperature and atmospheric forces, with slight seismic and volcanic 
disturbances, have continued with uninterrupted regularity for countless 
ages. Noone will dare to attempt to measure even the length of time 
that has elapsed since deciduous trees first appeared upon the earth. How 
futile, then, to attempt to measure the expanse of an age that begun 
countless centuries before the appearance of' the most familiar works of 
organic nature. 
It is absolutely impossible to measure accurately the duration of the 
present age, the Ice Age, or any other geologic period. 
1\1en generally concede that the immense deposits of drift scattered over 
a very large part of North America, are of glacial origin. It is assumed 
that immense masses of ice accumulated in the elevated regions of Brit­
ish America, and that the force of gravity slowly carried them southward. 
The process is supposed to have continued for ages. The thickness of the 
vast !ce·river was probably hundreds, and, in places, possibly thousands 
of feet. In its movement southward with resistless force, it t{)re up the 
strata and carried the loosened fragments along in imbedded ice. It 
formed an immense drag that planed off stratum after stratum of solid 
rock, and ground the fragments into atoms, scatterillg the particles over 
the vast plains of Ohio. Indiana, Illinois and other States. The entire 
body of the drift seems to be a vast body of morainic matter-the chips 
and shavings and dust of nature'~ workshop. The water from the melt. 
ing ice assorted, carried forward and distributed vast quantities of this 
morainic matter over regions probably far south of the southern limits of 
the glacial ice; hence, we find bowlders and pebbles and other matter 
common to the drift as far south as the Ohio River. Igneous rocks of 
various kinds, snch as are common in the drift, are found scattered all 
over the southern part of t.he State, but these should not be taken to in .. 
dicate that the continental glacier ever reached the extreme limits at 
which they are found. 
The modi(ying forces that have continued to operate since the close of 
the Ice Age have materially changed. the character of the superficial por­
tions of the drift deposits throughout their entire extent. This is especi­
ally true with respect to these deposits along their original southern 
limits in Indiana, where the residual matter resuJting from the disintegra· 
176 REPORT OF STATE GEOLOGIST. 
tion and decomposition of the local deposits has become mixed with the 
transported glacial matter. But the drift deposits of Miami County are 
far removed from the Southern limits of the morainic mass, and if the 
great drift beds are, indeed, of glacial origin, then the superficial de­
posits of this county have clearly be,en derived wholly from the same 
source. 
With respect to the elements that go to make up the drift formation in 
Indiana, the principal are silica, alumina, lime and iron. The silica is 
found principally in the clays, sands and bowlders; the alumina in the 
clays and bowlders; the lime in the clays, marls, chalk, and the pea~Iike, 
swamp deposits, while the iron is abundant in the swamps in the form of 
bog ore, in gravel deposits, and in the clays and water. Other elements 
besides these, of course, enter into the composition of the drift, but from 
an economic point of view they possess little importance. Of the elements 
of the drift mentioned above, the silica and alumina are largely of for­
eign orIgm. They have been derived chiefly from the destruction of 
rocks belonging to other deposits than those found in this State. The 
iron, also, might have been derived from the same source, but the lime, 
which occurs in the drift in large quantities, in the form of chalk or 
marl, or other combinations, has evidently been chiefly derived from the 
deposits of limestone occurring in the State. The same forces that bro~e 
up the rocks in regions beyond the limits of the State, and ground the 
fragments into dust, continued their operations throughout Northern In- . 
diana, tearing up the limestone strata and pulverizing the fragments of 
limestone as though they were between the stones of an enormous mii!. 
THE OLAYS. 
The clay deposits extend over the greater part of Miami County. In 
some localities the clay beds appear at the surface, and in others layers of 
. gravel or sand, Of accumulations of lacustral matter, or peaty deposits lie 
over them. 
There is considerable variation in the character of the clays exposed at 
different points throughout the county. Mr. John E. Milliron, of Den­
ver, to whom I am especially indebted for valuable information and assist­
ance, has given, for a number of years, great attention to the mineral re­
sources of the county, and especially to the clays. He has collected many 
varieties of clay from the northern part of the county, and had careful 
analyses made of some' of them by competent chemists, and other samples 
have been put to careful practical tests. Clay suitable for a good article 
of pottery occurs at several points Ilear DenYer, while tile and brick clays 
of most excellent quality may be found in almost any part of the county. 
An ochreous kind of clay, very fine in texture and highly colored with 
iron, which makes an excellent mineral paint, suitable for barns, out­
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buildings, bridges and other similar work, is found in inexhaustible quan­
tities. This paint has been used at Denver to some extent, and proves to 
have most durable properties. It only needs to be properly mixed with 
oil to be really for use, and is applied with a brush as readily as any other 
kind of paint. A profitable industry might be built up in the manufac­
ture of this paint for the purposes mentioned above. Mr. Milliron has 
given the matter careful atte:ltion, and his experiments with the paint 
have been highly satisfactory in every way. 
There is a fine deposit of clay on the farm of Mr. Abram Alley, four 
miles northwest of Denver, on Wiesaw Creek, that may be profitably 
used in the manufacture of pottery, and is certainly valuable for the man­
ufacture of tile and brick. It burns to a light cream color, stands the 
fire well, does not warp materially, and may be burned to any degree of 
hardness. 
Mr. Milliron found on the same farm a vast quantity of a brownish­
colored clay, which burns to bright red, and makes a most excellent paint. 
This same variety of clay occurs also on the farm of Louis Piper, two 
miles north of Denver, and on the farm of Wm. Zook, one mile north of 
Denver. It also occurs in the vicinity of Chili, in inexhaustible quanti­
ties. 
THE SAND. 
Sand in vast. quantities occurs along the various streal.OS throughout 
the county, and at other points where it occurs in the drift in lenticular 
beds. Much of it is valuable for the builders' use, and it is quite likely 
that considerable deposits of it occur that may be successfully used for 
the grinding of glass or for moulders' use. In view of the fact that there 
is an increasing demand for glass sand of good quality at the many large 
glass factories recently located throughout the gas fields, it is a matter of 
importance that careful search should be made for this valuable material 
throughout the entire State. At the present time by far the larger por­
tion of all the sand used in the manufacture of glass is transported from 
points outside of the limits of Indiana. At a number of points in this 
State glass sand of good quality is found in large quantities, and it is 
quite probable that it occurs in many other places. Quite an item of 
expense might be saved to the manufacturers in the way of freight charges 
if sand of suitable quality could be procured in this State, and at the 
same time material benefits would accrue to those who might be able to 
supply the required material. 
IRON ORE. 
Bog iron ore in considerable quantities occurs throughout the northern 
part of the county. In the earlier days of the county furnaces were in 
operation along Eel River, and a considerable quantity of excellent iron 
was manufactured, but owing to the expense of collecting the ore the 
furnaces had to be abandoned. 
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WATER. 
The many streams flowing through the county furnish an ample supply 
of excellent surface water for stock, while springs abound in many sec­
tions. Every sand stratum in the drift deposits contain more or less 
water, and by boring or digging until a good stratum of sand is found 
lying underneath a bed of impervious blue clay, an inexhaustible supply 
of excellent water is I!'hnost certainly obtained. In many instances the 
water rises to the surface and flows out, thus forming an artesian well. 
In many localities the water is strongly impregnated with salts of lime, 
iron or other mineral matter, though, as a rule, these elements do not 
enter sufficiently into its composition as to render it unfit for domestic or 
manufacturing purposes. 
DEPTH OF DRIFT. 
South of the Wabash River the drift varies in depth from nothing to 
100 feet or more, though it is only along the streams where it has been 
carried away by water that it is \vholly wanting. At Bunker Hill, Gas 
Well No. I, it is 58 feet thick; at Xenia it is 50 feet thick, while at Am­
boy, midway between the two points, it is 35 feet thick. 
The alluvial matter in the Wabash River bottom varies from 5 to 50 
feet in thickness. In Gas W ell No.2, at Peru, it is 10 feet thick; in 
Well No.1, Northside, it is! 36 feet thick, while at the Bearss Gas Well, 
No.4, bored on the high lands two mileS! north of Peru, the drift is 324 
feet thick. It is quite likely that the maximum thickness of drift north 
of the Wabash River in Miami County will approximate 400 feet· in 
thickness, even if it does not exceed that depth. 
DEVONIAN Ul\IES'l'ONE. 
The only rocks of the Devonian formation that are exposed in the 
county occur along Big Pipe Creek from the vicinity of Bunker Hill to 
the county line. Following Big Pipe Creek down towards its junction 
with the Wabash River, the COl'lliferous limestones are exposed at many 
points in Miami and Cass Counties. Near the ~outh of the creek, 
in Cass County, the waterlime are the surface rocks. North of Bunker 
Hill, on Big Pipe Creek, and for a distance of about three-fourths of a 
mile along the creek, are almost continuous exposures of Corniferous 
limestone. 
The larger proportion of the rock along the streams in this vicinity is a 
bluish gray limestone, somewhat crystalline in structure, and much of it 
is well adapted to rough masonry, such as bridge abutments, foundations 
and other similar work. A short distance below the railroao bridge there 
is an exposure of a light-gray, shaly limestone, remarkably full of fossils, 
many of which are in an excellent state of preservation, Phillipsia bufo 
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is quite common in these rocks, in which also occur several species of 
Zaphrentis and other cyathophylloid corals. Many species of Spirifem 
and other brachiopods are also present. I also found at this outcrop sev­
eral fish teeth, fairly well preserved, and three or four vertebral. This 
exposure of fossil-bearing rocks is very small, and lies immediately upon 
massive beds of sub-crystalline limestone. . 
At Wright's old limekilns, one-half mile below the Champion mills, on 
Pipe Creek, there is another exposure of Corniferous limestone. At this 
point the exposed strata are abOut 16 feet in thickness, of which the fol­
lowing is a section: 
Gray, fossilliferous limestone. . . . . . . . 4 feet . 
:Bluish-gray silicious limestone (horn~tone) .... • 12 " 
Total •••........•... • 16 feet. 

The fossil-bearing rocks at this exposure contain the same species found 
in the fossil beds near Bunker Hill, but, as a rule, the fossils are not 
nearly so well preserved. The fossils serve to show, however, that the 
stratum containing them belongs to the same geological horizon as the 
. Bunker Hill beds. 
The silicious strata lying underneath the fossil beds vary in thickness 
from three or four inches to a foot or m,jre. They are too cherty for the 
builder's use, except for rough masonry. 
About a mile above the "falls" on Pipe Creek there is an old stone' 
. quarry, from which may be obtained building stone of fuirly good 
quality. This stone is highly crystalline in structure, and has been quar­
ried to some extent for local use under the name of "marble." Blocks 
of large dimensions may be obtained, and the quarry might be made 
fairly· profitable if there were ready means for transporting the stone. 
Fossils are quite abundant here, characteristic of the Corniferous lime­
stones, but they are usu~lly so firmly imbedded in the matrix that they 
can not readily be obtained. . 
Further down the creek, at Stewart's Mills, in the edge of Cass County, 
there are high bluff's of COl'niferous limestone, varying but little in gen­
eral characteristics from the crystalline rocks mentioned above. At Cos­
tenborder's mill, a few hundred yards below Stewart's mill, there are 20 
feet of Waterlime, or Lower Helderburg rocks exposed in the bluffS of 
the creek. 
As a rule, the Corniferous limestones along Big Pipe Creek are too 
cherty and silicious to make good lime, but there are two or three locali­
ties where fairly good lime has been made of the gray, fossiliferolls lime­
stones that overlie the cherty deposits. 
There is but little, if any, evidence of disturbance in the Corniferous 
limestones exposed along Pipe Creek. The rocks, as a rule, lie almost 
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horizontally, although in places there is quite a perceptible dip to the 
west or southwest, and occasionally the rocks are slightly inclined to the 
north. 
The Corniferous limestones were reached in the gas well at Bunker 
Hill at a depth of fifty-eight feet, but as the Waterlime and Niagara lime­
stones lie immediately under them, it was found impossible to determine 
from the drillings brought up the exact thickness of the Devonian rocks, 
on account of the fact that the particles collected were too small to afford 
fossils or other distinguishable features of either formation. 
WATERLUiE. 
These rocks are exposed along the Wabash River for a distance of 
about a half mile above the Lake Erie & Western R. R. bridge, and 
about one mile west of Peru. There are three quarries in operation here­
the KazeU quarry, Brownlee's quarry, and the O'Donnell quarry. O'Don­
nell's is the upper and Kazell's the lower quarry. The position of the 
rocks in all these quarries is nearly horizontal, there being but a slight 
dip, and that towa~d the south. The ledges or layers are from three 
to sixteen inches in thickness, and slabs may be quarried of any desired 
dimensions. The stone is a hydraulic limestone, bluish in color, of fine, 
even texture, with occasional dark veins that run parallel with the plane 
of stratification. It is well adapted to foundation work, bridge abutments 
and all similar work, and, indeed, would make a fair building stone. The 
thin layers make a most excellent flagging stone, admirably suited for 
sidewalks, for which it is extensively used. The thickness of the exposed 
strata is fourteen feet, but the total thickness of the Waterlime at this 
point has not yet been ascertained. 
The Waterlime, like the Carboniferous limestone, shows very little evi. 
dence of disturbance. 'Vherever these rocks are exposed they appear to 
lie just as they were originally deposited. They were evidently deposited 
at the close of the period of disturbance that tilted and distorted the Ni­
agara limestones in the immediate vicinity. 
NIAGARA LIMESTONE. 
Exposures of Niagara limestone occur along Little Pipe Creek near its 
junction with the Wabash River, and at several points along the Wabash 
River in the vicinity of Peru. The same limestones are exposed at many 
points along the Mississinewa River. 
At Wallick's Mill, on Little Pipe Creek, about a mile south of the 
Wabash River, and near the Lake Erie & Western R. R. track, there is 
an extensive exposure of Niagara limestone. The rocks are tilted and 
greatly distorted. The dip varies from 30° to 50°, and the general di­
rection of the incline is to the north or northeast. The rapid dip of the 
Niagara here carries it below the level-lying Waterlime at the river near 
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a mile north. The total thickness of strata exposed, measured across the 
upturned edges, is about 150 feet. The altitude of the highest Niagara 
rocks exposed here is probably 125 feet greater than that of the top of 
the \Vaterlime rocks exposed in the banks of the river. The dip of the 
Niagara rocks, as stated, varies from 30 to 50 degrees, while the Waterlime 
rocks lie in an almost horizontal position. What dip there is to the Wa­
terlime is to the South. It is probably at the rate of one foot in twenty­
five. In view of the fact that Niagara rocks are more than 100 feet 
higher than the Waterlime, and of the rapid dip of the former toward the 
north, while the Waterline lies nearly horizontal, can anyone question 
the fact of the upheaval of the Niagara limestones, and the subsequent 
deposition of the \Vaterlime? The exposure here is no isolated example 
of the distnrbance of the Niagara fltr8ta. At other points in Miami 
County, in Wabash, Huntington, Wells, Adams, Blackford, Carroll and 
Newton counties, the same phenomena are exposed. At every point, 
almost, throughout all this region, where the Niagara limestones are ex­
posed, they show more or less evidence of disturbance. The strata are 
more or less tilted, and broken to a greater or less extent at every point. 
In some places the layers of stone are almost vertical, and in others but 
little dip is perceptible. In some places the rocks have been so broken 
by some crushing destructive force that scarcely a piece can be found 
large' enough for the builders' use, while in other localities a slight dip, 
and long, frequent vertical seams, with occasional cross seams, are about 
the only evidence of disturbance; but throughout the whole extent of 
the Niagara exposures in all this wide reach of territory, the evidence of 
a marked disturbance, most general in its character, is everywhere present. 
The stone ex posed in the vicinity of Wallick's mill is a grayish colored 
limestone, sub-crystalline in structure, and contains many casts of charac­
teristic fossils, the most common of which are Oalymene niagarensi8, Favo­
8ites niagarensis and several species of brachiopods. It makes a very good 
quality of lime, and limekilns H'ave been in operation here for many years. 
For building purpOl!es this stone is not desirable, although fair founda­
tion stones might be obtained here j but the rough, amorphous condition 
of the rocks, coupled with the fact that they are most difficult and ex­
pensive to work, makes quarrying at this point almost wholly unprofitable. 
The Niagara limestones are exposed at Trippier's limekilns, on the south 
side of the. Wabash River, about one·fourth of a mile east of Peru. The 
exposure~ occur in the bluffs of the stream, and are of considerable ex­
tent. The stone quarried here is.used almost wholly in the manufacture 
of lime. The kilns are owned by Mr. Charles Trippier, and the lime he 
manufactures is of excellent quality. The rocks contain quite a number 
of fossils, and I succeeded in procuring specimens of EuealyptocrinU8 cras­
atM, OaryolYrinU8 ornatu8, Spirifera radiata, Spirifera eudora, Oalymene 
niagaremi8 and several other species there. 
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There is the same distorted condition of the strata here that has been 
noted as occurring wherever the Niagara rocks are exposed along the 
Wabash River. The rocks are tilted to the extent of about twenty-five 
degrees, the dip being west by southwest. 
One-fourth of a mile east of Trippier's, on the south side of the high­
way, occurs another exposure of Niagara limestones. The rocks here are 
easily identified by the fossils they contain, the same species occurring as 
are found at Trippier's. The rocks at this place are strongly inclined to 
the west, probably to the extent of 40 or 45 degrees. 
The Niagara limestones are again exposed at the highway bridge over 
the Mississinewa River, about one-tOurth of a mile east of the exposure 
last mentioned. At the bridge, however, the direction of the dip has 
changed to the east, showing that there is arch or anticline in the strata 
between the bridge and the exposure further west. The dip of the strata 
at the bridge is just 25 degrees, the incline having been accurately meas­
ured by Mr. Eel. Hiller, of Peru, with a clinometer. Mr. Hiller is a 
very competent gentleman, who has given considerable time to the study 
of the geology of Miami County, and especially to the structural features 
of the exposed strata. He has examined every outcrop of rocks, and 
given particular attention to the tilted and broken strata of the Niagara 
group. 
The limestones in the vicinity of the Mississinewa bridge are dolomitic, 
occur in thin layers, and are considerably broken. They are hard, rough 
and difficult to work. They are suitable only for foundation work in 
masonry, but the thin layers are to some extent adapted to flagging pur­
poses. But few fossils have been found in them, and those were Niagara 
brachiopods. 
The Niagara limestones are exposed in the banks of the Mississinewa 
River at "The Cliffs," four and a half miles southeast of Peru. Here 
the strata are thin and lie in an almost horizontal position. The strata 
are broken by numerous irregular verticai seams. I found no fossils here 
myself, but Prof. Hooper, formerly City Librarian at Indianapolis, at one 
time collected a considerable number of fairly well preserved Niagara 
fossils at the foot of the principal ledge of rocks. By the fossils, which, 
as stated, were fairly well preserved, Prof. Hooper was able to readily 
identify the rocks. 
The rocks at the Cliffs are Dolomitic limestones, hard and sub-crystal­
line in structure. They are only fit for foundation work or flagging, and 
have never been quarried to any great extent for any purpose. The total 
thickness of the strata~exposed here is about twenty-five feet. 
About a mile below the town of Peoria, and a short distance above the 
second bridge across the Mississinewa River, occurs another exposure of 
Niagara limestone. The rocks exposed at this point form the north bluff 
of the stream. The thickness of the exposure is about forty feet, and 
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extends for a fourth of a mile or more along the stream. The bottom 
layers are cherty limestone about twenty feet in all, with about twenty 
feet of heavy bedded stone above. The exposed rocks lie in the form of 
an arch, with the strata dipping east and west from tbe center. 
At Peoria there are limited exposures of Niagara limestone, containing 
mucb ebert, along the west bluff of the stream. The total thickness of 
the strata exposed here is about thirty-five feet, but the points of exposure 
are small, the rocks being covered by accumulations of clay and soil-the 
debris forming a steep slope. . 
The next exposure of rocks along the Mississine~a occurs about one ' 
mile above Peoria, and one-eighth of a mile east of the Miami County 
line, in Grant County. The rocks are exposed on the north side of the 
stream, the thickness of the strata being about forty-five feet. There is a 
southeasterly dip at this place of about ten degrees. 
The Niagara limestones of Miami County do not possess the properties 
of valuable building stone, although they may be profitably used fo~ 
foundations, or other rough, work. The Waterlime rocks near Peru, 
however, are much better even for the roughest work, consequently there 
have been no special efforts made to develop a quarrying industry along 
tbe Mississinewa River. 
For the manufacture of lime the Niagara limestones furnish excellent 
material at many points along the Wabash and Mississinewa Rivers, and 
several parties have made profitable use of the advantages afforded. 
NATURAL GAS. 
The citizens of Miami County were among tbe first in the State to begin 
an active search for natural gas. When the fact became known that gas 
was to be found in paying quantities in this State, by drilling down to the 
Trenton limestones, the citizens of Peru promptly organized a stock com'· 
pany with sufficient capital, and at once began to prospectfor the valuable 
fuel. 
As no one was able to determine beforehand just where gas was to be 
found in commercial quantities, the rule over the state was to locate the 
first well at a spot most convenient for piping. If gas was not found in 
the first attempt a second effort would be made and the next well located 
at some little distance from the first. With the knowledge obtained by 
drilling the first well, the second was ueu'ally completed in less time, and 
at a reduced expense. Advantage was taken of every fhct bearing upon 
the conditions under which gas was found ill localities that produced it 
abundantly, and a second, third or fourth well was usually located with 
reference to the structural features of the surface. 
The first well drilled for gas in Miami County was located in the north­
ern part of the city of Peru, The altitude of the surface at this well is 
657 feet above sea level. The following is a record of the strata passed 
tBrough 'in drilling: 
, / 
! 
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SECTION OF. WELL No.1, PERU. 
Alluviurn- River drift. 
· 36 feet. 
Niagara limestone. . . 
· 385 " 
Hudson River and Utica .454 " 
Trenton limestone. . . 
· 30 " 
Total depth. . . 
.905 " 
Top of Trenton below sea level .218 " 
In this well a small quantity of petroleum was found at a depth of 880 
feet, fi ve feet below the top of the Trenton limestone. Saltwater in large 
quantity was struck at 900 feet-25 feet in Trenton. It failed to produce 
gas. 
Well No.2 was located just south of the city, and about one and one­
fourth miles from No. 1. The altitude of the surface at well No.2 is 700 
feet above sea leveL The following is a record of the strata passed through 
. in this well : 
SECTION OF STRATA. IN GAS WELL. No.2, PERU. 
SoH and gravel •.••.•••. • 10 feet. 
Waterlime and Niagara limestone. .410 " 
Niagara (7) Shale . . • 
· 45 " 
Clinton (?) limestone, . . • 15 " 
Hudson River and Utica. • 449 " 
Trenton limestone . _ • . _ 27 " 
Total depth . _ . . • 956 " 
Top of Trenton below sea level .229 " 
Failing to get gas in well No.2, the prospectors concluded that it was 
not to be found in large quantities in the immediate vicinity of the city_ 
The next point selected was on the Yonce farm, about seven miles 
south-east, and in the direction of the Amboy and Xenia gas fields. The 
following is a section of the Yonce well, No. :3: 
SECTION OF GAS WELL, No.3. 
Drift . • • . 70 feet. 
Limestone-'Vaterlime and Niagara _ 490 " 
Hudson River-limestone and shale . 250 " 
Utica shale _ .. 150 " 
Trenton limestone 42 " 
Total depth .. 1,002 " 
The altitude of the surface at this well was never accurately measured, 
so that the depth of the top of Trenton below sea level could not be de­
termined. Gas was obtained in quantity sufficient to make a flame four 
or five feet high. Salt water was struck at a depth of 1,000 feet, 40 feet 
in Trenton, and raised to the surface, but did not flow out. 
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By comparing the sections given of wells Nos. 1 and 2 at Peru, it will 
be observed that the top of Trenton limestone is 11 feet lower in well No. 
2 than it is in No.1, as compared with sea level. Wherever the rocks 
are exposed along the Wabash river, near Peru, there is a west by south­
west dip, and in some places the tip is very rapid, showing facts of remark­
able disturbance. As well No.2 is south of No.1, this west by south­
west dip carries the Trenton of well No.2 to a lower geographical hori­
zon than that of its occurrence in No. -1. Investigations of the prospectors 
in the vicinity of Peru led them to conclude that owing to the tilted and 
broken condition of the strata in the neighborhood of the city, the proba­
bilities were that if gas ever had been confined in the strata of the Trenton 
limestones in that vicinity, it had virtually all escaped through the cracks 
and fissures of the upturned strata. . The results of the drilling of wells 
Nos. 1 and 2 showed a considerable dip of the rocks toward the south. 
It was thought, therefore, that the summit of au arch in' the strata might 
be found by going some distance north, consfoquently well No.4 was 
located upon the Bearss farm, about three miles north 'of the city. At 
this well an extraordinary thickness of drift was found over the stratified 
rocks. 
The following is a section of the strata encountered in the Bearss well : 
SECTION OF THE BEARRS WELL, No.4. 
Drift . 324 feet. 
Niagara ....... . 379 " 

Hudson River and Utica 307 " 
Trenton •.•.• 31 " 
Total depth .1,041 " 
Depth to Trenton . · 1,010 feet. 
Altitude of surface. 
· 757 " 
Top of Trenton below Rea level • 253 " 
No gas nor oil was found in this welL 
Wells Nos. 1 and 4 were the only ones bored north of the river in Miami 
county. The experiments so far made demonstrated the fact fully that 
gas was not to be found in paying quantities in the immediate vicinity of 
Peru. The citizens, therefore, concluding that gas was a necessity, 
promptly proceeded to organize a cOD;lpany with sufficient capital to drill 
wells in the developed gas area in the extreme southern part of the county 
and pipe it to the city. This line was projected to the vicinity of Xenia and 
completed some months ago, and the city is now as well supplied with gas 
for all purposes as any city in the State. 
The company was organized with a capital stock 'of $100,000, but the 
total amount required to drill the wells, lay mains and distribute the gas 
exceeded $200,000. More than forty miles of pipe are used in principal 
13-GEOLOGY. 
186 REPORT OF STATE GEOLOGIST. 
and distributing mains. The company has facilities for extending their 
mains to the center of the gas area, and Peru is assured of natural gas in 
abundance as long as the great reservoir of Indiana continues to supply it. 
BUNKER HILL GAS WELL. 
The Bunker Hill well was drilled in 18fi7. There was a careful record 
kept of the strata encountered in drilling the well, by Professor Neff, 
superintendent of schools at Bunker Hill. 
The altitude of the railroad track near the well is 837 feet above sea 
level. The surface at the well is about six feet lower, or 831 feet below 
sea level. 
The following, by Prof. Neff, is arecord of the strata encountered in 
drilling the Bu~ker Hill well : 
SEOTION BUNKER HILL GAS WELL. 
Drift-soil, clay, sand, I)tc.. . . . . . . • . 58 feet. 
Limestone, Oomiferous, 'Vater lime, Niagara. 503 " 
Hudson River limestone a.nd shale. 389 <, 
Utica shale. . . . 42 " 
Trenton limestone .. . . . . 12 .. 
Total depth . . . . . . .1,004 " 
'fop of Trenton below sea level. 161 " 
This well produced no gas nor oil, but salt water was struck in the 
Trenton, which raised to within 20 feet of the surface, or to an altitude 
of8ll feet above sea level. 
GAS AT AMBOY. 
There are several strong natural gas wells at Amboy and vicinity. The­
first well drilled there produced near 2,500,000 cubic feet of gas every 
twenty-four hours. The gas was perfectly dry and free from oil. This 
well was drilled in the fall of 1887. As there is but little difference in 
the thickness and character of the strata encountered in the several wells 
drilled in that vicinity, the" log" of well No.1, at Amboy, will be given 
as an example of all : 
SEOTION OF GAS WELL No.1, AMBOY. 
Drift . 35 feet. 
Waterlime and Niagara limestone and shale .850 " 
Hudson River ltnd Utica .522 " 
Trenton limestone . 33 If 
Total depth .940 " 
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In this well the drill passed through about 85 feet of shale near the 
bottom of the Niagara. This was followed by 12 feet of limestone, pos­
sibly Clinton, which contained a large amount of salt water. This salt 
water was cased off, after which the drillers had no further trouble on 
account of water. At the time this report goes to press there are so~e 
five 6r six productive gas wells in the vicinity of Amboy. The depth of 
Trenton limestone below sea level is 100 feet in Well No.1. 
GAS AT :s.ENJA. 
Xenia was the first point in Miami County to secure natural gas. The 
first well was drilled there in the summer of 1887. The following record 
of 'VeIl No.1, at Xenia, fairly illustrates the character of the strata in 
that locality: 
SECTION OF. GAS WELL No.1, XENIA. 
Soil .. 4 feet. 
Gravel 46 " 
Waterlime 31 " 
Niagara .. 
.238 " 
Hudson River and Utica 
· 587 " 
Trenton limestone . . . 
· 31 " 
Total depth . . . 
.937 " 
Altitude of surface at well .815 " 
Trenton below sea level. . . 
· 91 " 
The flow of gas from this weI! was rather weak. Water was reached 
in the Trenton limestone soon after gas was found, and, rising in the bore 
above the gas-hearing stratum, materially checked the flow of gas. 
'Vater was found in the Niagara limestone, but this was cased off, and, 
rising outside of the casing, flowed out in a strong stream. 
The second well drilled at Xenia was a strong one, yielding dry gas in suf­
ficient quantity to supply the entire town. 
The Peru Company has drilled several wells in the vicinity of Xenia, 
some of which are v~ry powerful. As a rule the wells drilled in this 
locality are dry, that is, there is not much, if any, water found in the 
Trenton rocks. 
The experiments of the citizens of Peru, and of the towns in the south­
ern part of the county, were valuable to science, in that they demon­
strated, or defined, rather, the northern limit,s of the gas area in that re­
gion. They most clearly demonstrate the fact that gas is not to be found 
in paying quantities along the Wabash River, nor near it. 
On the farm of Mr. AI. Morris, two and a half miles south of Peru, a 
well was bored for water to the depth of 100 feet. Solid rock was not 
penetrated, but a strong flow of gas was found at the depth of 100 feet. 
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When lighted the flame was three or foul' feet high, and burned contiuu­
ally. The gas was probably generated in one of the so-called buried 
swamps, common in the drift of Indiana. 
ARCHlEOLOG Y. 
The Aborigines of Miami County left but few monuments to perpetu­
ate their memory. Occasional mounds are about the only earthworks, 
and these, or the greater part of them, are in the southern part of the 
county. As a rule the mounds observed are merely small, conical hil­
locks, varying in height from two to five feet, and in diameter from twenty 
to fifty feet. 
Implements of stone are not rare, but they are by no means so plenti­
ful as they are in some other parts of the State. Stone axes of the grooved 
pattern are sometimes plowed up in the fields, or picked up in other places, 
and the smooth form of axe, or scraper, peeler or flesher, as it is some­
times termed, are frequently found. Flint arrow and spear heads of va­
rious patterns, including the barbed, stemmed, rotary, serrated, triangular 
and leaf-shaped forms, are common, th('mgh not plentiful. 
Pottery has only been found in fragments, and pipes are very rarely 
found. Perforated and polished pieces are rare. The Indian or Mound 
Builder of Miami County was an economical kind of a citizen. and did 
not throw his implements of war or the chase away recklessly. 
NATURAL GAS AND PETROLEUM. 
BY 8. 8. GORBY. 
The application of natural gas to economic use for heating and lighting 
purposes, at Pittsburgh, Pa., a few years ago, soon resulted in a complete 
revolution of the fuel business in that city and vicinity. The new fuel 
was so readily adapted to all kinds of manufacturing, it was found to be 
so cheap and convenient that it at once supplanted all other kinds of fuel 
in use. The" City of Smoke," on account of the cleanliness of natural 
gas as a fuel, become immediately a city of sunshine. 
Careful experiments were made in every line of manufactures, and it 
was found that natural gas answered nearly all the purposes of wood, coal 
and coke. The value of the new fuel having been ascertained, an active 
search for it was at once commenced in every locality that gave a promise 
of success. It was known that gas abounded in the petroleum-producing 
areas of Pennsylvania, and into those fields the drillers again entered, and 
began their search for gas with the same energy and success that attended 
the pioneer efforts of the oil drillers during the earlier periods of the oil 
excitement. The MurraysviIle and other gas fields contiguous to Pitts­
burgh, were developed immediately, and pipes were laid to convey the 
gas to the city. 
The appliances and fixtures for the use of natural gas in furnaces, 
stoves, etc., are simple and cheap, and easily adapted to furnace, stove or 
grate. Various devices have been invented for the use of gas in stoves 
and grates, and where the plumbing is properly done, accidents can only 
occur on account of the gross carelessness of those who start the fires. 
Automatic regulators have been applied, by which the temperature of a 
room may be continued at the same degree, with scarcely any variation, for 
an indefinite period of time. The cheapness of natural gas, together with 
its convenience, makes it the most desirable fuel known. It requires no 
store· house, nor handlers, produces no ashes nor other waste matter, and 
if proper care is exercised, may be used for domestic or manufacturing 
purposes with as much safety as any other fuel. 
The demand for gas in the Pennsylvania areas is enormous, and the 
supply is fully equal to the demand-hundreds of millions of cubic feet 
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being consumed daily. From the Pennsylvania fields the search for gas 
extended to portions of New York, Ohio and West Virginia, resulting in 
the discovery of large areas of gas-producing territory in each of those 
States. The gas-producing rocks of New York, Pennsylvania, \Vest 
Virginia and Eastern Ohio, as the developments exist at the present time, 
extend from the base of the Coal-Measures down to and include the De­
vonian. The gas· producing rocks of \Vestern Ohio and Eastern Indiana 
lie far below in the Lower Silurian formation. The petroleum and gas of 
Western Ohio and Eastern Indiana have been derived from the decompo­
sition of organic remains that were deposited in the sediment that now 
forms rocks vastly older than the rocks of the Pennsylvania fields. Many 
layers of impervious shales and pther rocks lie between the horizons of the 
gas-bearing rocks of Indiana and those of Pennsylvania. 
The paleozoic rocks of Indiana, the only rocks tha:t are exposed at the 
surface in this State, or that are penetrated by the drill in boring for gas 
or water, with their superincumbent deposits of drift, consist of the fol­
lowing series: 
Quarternary. i Drift, sand, gravel and clay. 	 o to 400 feet. 
rUpper Coal-Measures. • . . 50 to 196 " 

Coal-Mea8ures i Middle Coal-Measures. . . . . . • . . 600 to 888 " 
l Lower Coal-Measures--Conglomerate . 60 to 210 " 

rChester sandstones and limestones . . oto 100 " 

St. Louis limestones and shales. . . • oto 330 " 

Sub· Carboniferous . Keokuk limestones. . . . . . . . . 6 to 106 " 

1Burlington limestones (?) . . • • • . oto 20 " 
l 	Knobstone-sandstone. . . . • . • . 12 to 532 " 
Genessee, Hamilton and Marcellus shale. 60 to 420 " Devonian • ... { Corniferous limestone . • . . . . . . . 5to 84 " 

rLower Helderberg-Waterlime Oto 80 I' 

Upper Silurian. Niagara limestone • . . . . . 20 to 728 "
1 
Clinton limestone . • . . . . Oto 40 " 
H~dson River limestone and shales .185 to 715 " 
rUtlca shales. • .' . . . • . . . . • 25 to 380 " 
Lower- Silurian. iI Trenton limestones . .451 to 626 " 
l Potsdam sandstone . • . .300 to - " 
In the series of rocks given above the maximum thickness of the dif­
ferent groups is given in the last column. The drill within the last year 
has shown that the Devonian shales are about three times as thick in the 
northern part of the State as they were supposed to be, estimating from 
the known thickness of these rocks further south. The Niagara lime­
stones and shales, also, are more than twice as thick in the northern and 
northeastern parts of the State as they are in the central part of the State, 
where their thickness was known. The drill has shown, too,' that the 
Hudson River limestones and shales have a maximum thickness of more 
than 700 feet in the eastern part of the State, and the Utica shales have 
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a total thickness of about 400 feet in many places. Summarizing, the 
geological formations of Indiana, so far as known at the' present time, 
have a maximum thickness as follows: 
Drift. . ..... • 400 feet. 
Coal-measures .'. .1,300 •• 
Sub-carboniferous · ],100 " 
Devonian ..•. • 500 " 
Upper Silurian. • · 850 " 
Lower Silurian to bottom of Trenton. .1,720 " 
T01al ............•. .•.5,970 ." 

Natural gas, in greater or less quantities, is found in .every county in 
Indiana, and it is well known that it occurs in every geological formation 
from the drift down to and including the Trenton limestones. Through· 
out several counties of the State it is found in the Trenton rocks in enor­
mous quantities The Trenton rock gas-producing area of Indiana is one 
vast, connected field, embracing more than a dozen counties and (',ontain­
ing an area of about 5,000 square miles. Throughout all this area the 
initial pressme. or rock pressure, is about the same. The average press­
ure is about 320 pounds. Where the gas-producing rock is quite porous, 
and has a thickness of several feet, the closed pressure will run to 320 
pounds, or there about, in one or two minutes. Where the rock' is very 
close in texture it requires several hours to accumulate the same pressure. 
In some instances even days would be required to accumulate the maxi­
mum pressure. But where wells all draw from the same reservoir, as all 
the wells of Eastern Indiana evidently do, if the wells are all shut in for 
a considerable . length of timc they will all finally show about the same 
pressure in pounds. 
When gas was first found in Indiana, at points considerably remote 
from each other, various inaccurate methods were adopted to ascertain the 
initial pressure of the gas, and it was thought by many that this pressure 
determined positively the amount of gas that would flow from a well in a 
given time. For instance, it was thought that a well showing 200 pounds 
pressure on a steam gauge would flow twice as much gas as one measur­
ing only 100 pounds, and if a well of 100 pounds pressure would flow 
1,000,000 cub"ic feet per day, then a well of 200 pounds pressure would 
flow 2,000,000 cubic feet per day and so on. 
The inaccurate measurements and estimates reported were calculated 
to create the impression th.at there is a multiplicity of gas reservoirs in 
the State, with initial pressures varying from 200 pounds to 600 pounds 
per square inch. More careful measurements, however, have recently 
been made, and these show that the initial pressure of the great Trenton 
rock gas field of Indiana is about the same at all points, viz., .about 320 
pounds per square inch. This immense field, extending from Portland to 
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Kokomo, and from LaFontaine in 'Wabash County, southward to Green­
field, Morristown, Greensburg, and even tD Lawrenceburg, expanding, tD 
some extent, beyond all these points, evidently consists of one vast con­
nected reservoir. If all the wells within this vast area were kept closed 
for a period of several days, there would he but little difference of press­
sure shown by the gauge after the full accumulation of gas had been 
secured in each welL 
'Vhile the initial pressure of the gas (that is, the pressure of the gas in 
its compressed condition as it is confined in the rocks) determines to a 
large e~tent the volume of gas that issues from a well, there are other 
conditions existing which also largely determine the amount of gas which 
flows from any well. One of these conditions, and one, too, of the 
utmost importance, is what is termed the porosity of the rock that forms 
the reservoir. It has been claimed by some geologists of eminence that 
porosity is a condition unknown in limestones; in other words, it has been 
denied that there are such things as porous limestones. It is quite clear 
that thoRe who entertain such an opinion have never had an opportunity 
to examine the fragments of rock brought up by the sand pump from the 
Trenton limestone, nor pieces from the same formation that have been 
blown out by the gas. The gas-producing rock is composed of small 
granular crystals, varying in size, and the manner in which the crystals 
unite and interlock forms a net-work of small interstices, which are the 
so-called pores. All our limestones are porous to a limited extent. They 
will all absorb more or less water and gas or air, and any rock that will 
absorb gases or liquids is porous. Where the rock is very close in tex­
ture, however, it so obstructs the movement of gases through its mass 
that, although the initial pressure of the gas confined within it may equal 
the maximum, the flow of gas from such rock will necessarily be small. 
A very open, porous rock permits free movement of the gas and makes a 
strong well, while a close grain or texture will obstruct the flow largely, 
and the result is a small well. 
In addition to the initial preSllure of the gas and the porosity of the 
rock, there is one othe.r thing essential to the largest productiveness of a 
well, and that is a con~iderable thiCkness of porous rock; and to insure 
the largest returns the drill must penetrate entirely through the porous 
rock. The gas-producing stratum of Trenton rock in Indiana varies 
greatly in thickness. In some localities the porous rock is only a fe,v 
inches or a few feet thick, while in other localities it is twenty-five or 
thirty feet thick. All will readily recognize the fact that where two wells 
are drilled into rock of exactly the same texture, and where the initial 
pressure of the gas is the same in each, that if in one the drill penetrates 
twenty feet of porous rock, and in the other only four feet of porous rock 
is passed through, that the flow of gas will be several times as strong from 
the first well as from the second. The three things, then, that modify 
the productiveness of a gas well are: 
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First. The initial pressure of the gas. 
Second. The porosity of the rock. 
Thi1'd. The thickness of the porous rock. 
The horizon of the gas in the Trenton limestones of Indiana is near the 
top of the formation. If gas is not found within a few feet of the top of 
the series, it is not found at all in paying quantities. And I have ob­
served in this connection that wherever, in Indiana, a porous rock is 
found immediately after reaching Trenton, gas is always present in pay­
ing quantities. If the rock is moderately close in texture a small flow of 
gas is obtained, and where the rock is very close no gas is found. A 
slight flow of gas, from a moderately cl0sc·graillcd rock, may, in many 
instances, be made a paying well l,y exploding a heavy cartridge of nitro­
glycerine in the bore at the horiz»n of the gas. If the well has been 
drilled to!a considerable distance below the gas horizon, it is necessary to 
pack it below, 80 that the cartridge will rest exactly at the horizon of the 
gas. The effect of the discharge is to shatter the rock for several feet in 
every direction from the bore, which will permit a freer and much stronger 
movement of the gas. The volume of escaping gas is,as a rule, greatly 
increased by the explosion. In some instances, wens that could scarcely 
have been termed paying, have been made very valuable by shooting. 
Another condition necessary to secure gas in large quantities is an im­
pervious covering of shale, or other rock. The reservoir must also be 
bounded on every side by impervious strata, and the underlying rocks 
must be equally impervious. The reservoir must consist of porous rocks, 
bounded above and below, and on every side, by impermeable strata. The 
covering must be sufficiently thick to give the necessary weight to com­
press the gas, and confine it. These conditions are absolutely necessary, 
for without them the gas would expand to an unlimited extent, and its 
value would be wholly lost for economic purposes. 
THE ORIGIN OF GAS. 
It is generally recognized among geologists and others that gas and 
petroleum have the same, or a common, origin. The two substances are 
always found associated together, sometimes both occupying the same 
reservoir, and again seemingly occupying separate but closely connected 
reservoirs: They have a vertical range thrlimgh all formations of strati­
fied rocks. Indeed, they seem to be wholly confined to the sedimentary 
deposits. The drill has penetrated the azoic rocks in many places, but I 
have yet to learn that gas or petroleum has ever been found in quantity 
below the sedimentary accumulations. In view of these facts, the con· 
elusion must be that gas and petroleum have had their origin in the rocks 
that confine them. From what substances, then, have gas and oil been 
derived? The ody known substances that could be drawn from by 
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nature, at the present day, in the manufacture of oil or gas, are animal, 
vegetable or mineral. - It is well known that all forms of organic matter 
contain more or less of the elements of both. oil and gas. Many forms of 
animal life, and many forms of plant life, are large oil producers. All 
forms of organic matter decompose spontaneously, and it is well known 
that, in the decomposition of matter, gas is gener~ted. It is also well 
known that vast amounts of organic matter, both animal and vegetable, 
were deposited with the sediment that forms the straHfied rocks. During 
many periods of the formaton of the sedimentary rocks, organic matter 
decomposed very slowly. So slow, indeed, did the bodies decompose, 
that, as atoms were eliminated, one at a time, in the form of gas, an atom 
of mineral matter, lime or other substance, slipped into the place made 
vacant by the eliminated atom, and, being held firmly in its new position 
by chemical forces, served to preserve exactly the structural appearance 
of the animal or plant. Thousands of species of animals and plants have 
been found in a fossillized state in the stratified rock deposits. They 
begin with the oldest of onr formations and continue to the latest. Thou­
sands of distinct species have been found in a foesilized state, but tens of 
th~)Usands of species, perhaps, have perished-wholly decomposed-and 
left no trace of having existed, further than that which is found as resid­
ual oil or gas. In the breaking up of organic matter under the natural 
process of decomposition, a considerable proportion of oil and gas is the 
result. The process of nature is disintegration, decomposition, complete 
separation into elements; the elements enter at once into new combina­
tions, new compounds, new forms of plant life, new forms.of animal life; 
death, decay and dissolution again, and so the round continues. 
Oil (petroleum) and natural gas are the 'irnpri.~oned elementg of decompo.~ed 
organic bodies. If organic bodies decompose upon the surface, or in shal­
low water, complete dissolution takes place. Tissue and fiber of every 
kind, every portion of the body except the mineral matter, is resolved 
into gas, escapes into the air and is distributed over the surface of the 
earth. Precipitated by the rainfall or other forces, it mixes with the soil 
again, is absorbed by the plant again, the plant is eaten by the animal, 
which in the course of nature dies, decomposes, and the elements are 
freed again in the form of gas, to go the round again and again. Hut, 
where organic bodies perishpd and were buried under conditions that did 
not permit immediate decomposition, where they were buried under ac­
cumulations of sediment in seas, lakes or lagoons, and shut 9ft' from the 
air-hermetically sealed, as it were-decomposition was not cOlllpleteol for 
ages.. The accumulated super-lying deposits excluded the air and pre­
vented complete decomposition. If decomposition was complete the pe­
troleum would all be resolved into gas, for gas is near the ultimate limit 
of nature's analytical work. Where organic bodies decomposed slowly, 
under heavy accumulations of sediment, decomposition was not perfect. 
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The oil (petroleum) was not all resolved into gas, nor was the generated 
gas permitted to escape. The super-lying accumulations formed an impen­
etrable covering, confining both oil and gas to their original horizon. 
As before stated, l)etroleum and gas are but the imprisoned element<! of 
decomposed organic bodies. . They are the result of chemical decomposi­
tion by Nature's ordinary process, hence we find both oil and gas through­
out all formations of sedimentary rocks. Under favorable conditions de· 
composition is very rapid; nnder other conditions it is inconceivably slow. 
Organic bodies, whether animal or vegetable, buried far beneath the sur­
face, where the air is almost wholly excluded, remain in an unchanged 
condition for almust infinite periods of time. For example, it is no unu­
sual thing to find trunks of trees, or even the branches. twigs and leaves 
of plants, a hundred or more feet beneath the surface of the drift deposits 
in Northern Indiana. Though this vegetation has lain in its clayey or 
sandy matrix, far beneath the surface of the earth fur probably thousands 
of years, much of it is yet in a well.preserved condition, although, by in­
finitely slow processes, it is surely decomposing-changing into petroleum 
and gas. Proof of this fact is constantly being produced. Much of this 
ancient vegetation accumulated around the margins of, and in, the beds 
of lakes and swamps at the close of the drift period. The surface of the 
drift area, at the close of the glacial period, consisted of high hills and 
ridges and low valleys and gorges. In the valleys and gorges, and in and 
around the swamps and lakes, vegetation with the advance of genial sea­
sons, accumulated in vast quantities. By the erosive force of time the 
hills and ridges were leveled, the valleys and gorges were fi'lIed with the 
accumulations washed in from the hillsides, and the masses of vegetation 
were buried beneath the accumulated debris. It is no unusual thing for 
well-drillers, in Northern Indiana, to strike these buried swamps in drill· 
ing wells. At depths varying from thirty to one hundred feet they fre­
quently reach masses of buried vegetation that are from ten to fifteen feet 
in thickness. In connection with these buried masses of vegetation fre­
quent accumulati(Jns of gas are found. Throughout all of Northern In­
diana, where there is a considerahle depth of glacial deposits, and over a 
considerable portion of Illinois; in Kansas, Wyoming and other sections, 
gas is found in varying quantities in the drift. In many loCalities wells 
of considerable volume have been found. This is notably the case in 
some portions of .Illinois, Kansas and Wyoming. The gas is usually 
found immediately upon reaching the ancient swamp bed, or its horizon. 
The strongest flows are obtained from the strata of sand that formed the 
margins of ancient lakes or swamps, and which form perfect reservoirs 
for the gas. Beneath the swamp beds and sand margins of the lake beds, 
there are usually thick layers of blue clay, which are compact and wholly 
impervious to gas, oil or water. There is no evidence in any instance 
that these accumulations of gas in the drift have been derived from any 
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other source than the decomposition of the vegetable matter that was 
buried in the ancient swamp beds. In every instance that has come un­
der my observation, the drift reservoir is one of very limited extent-a 
m,ere "pocket" that is soon exhausted. In some instances the flow is 
quite strong at first, but diminishes rapidly, and soon seems to cease alto­
gether. But it often occurs that after the gas seems to be wholly ex­
hausted in these wells, slight flows are noticed occurring at irregular in­
tervals, as though the process of generation is still going on. It is certainly 
quite true, in these instances, that after the first flow of gas has appa_ 
rently exhausted the well, and subsequent slight flows occur, that the later 
flow is an accumulation from the continued decomposition of the buried 
vegetable matter. ' 
The gas of the drift deposits is derived from the decomposition of buried 
vegetable matter. Much of this buried matter is not yet wholly de­
composed; the process of decomposition under natural processes is still 
going on, and in the drift area, gas, and probably petroleum, in places, is 
still being generated. The vegetation from which the gas is derived ac­
cumulated upon the margins of, and in small swamps and lakes that were 
hemmed in by steep hillsides. '.:'he gas reservoirs are small, and the 
supply necessarily limited. As already stated, thick layers of bowlder 
clay lie below the gas.bearing sands, and as a general thing clay accumu­
lations of varying thickness lie above. 
It is quite often assumed, when small pockets of gas are found in the 
superficial drift deposits, that the gas has escaped from a leak in the rocks 
below, and that by drilling in the paleozoic rocks the principal reservoir 
may be found. Frequent attempts have been made, at various points in 
Indiana, to find the reservoir that was supposed to lie below, but, in every 
instance, so far, that has come to my knowledge, the efforts have been 
futile. All the gas confined in the drift has been generated from decom­
posed organic matter that was buried in the drift deposits. 
It will scarcely be denied that the drift gas has had its origin in the 
manner indicated above. It has been generated by nature's simple, only 
process-chemical or spontaneous decomposition. The drift gas, to a 
practical extent, is identical with the Sub-Carboniferous and Trenton gas. 
Some little difference of environment has changed the chemical qualities 
to some extent, but virtually there is bu.t little difference between the one 
and the other. No two contiguous gas wells will produce gas consisting 
of exactly the same chemical elements, even in the Trenton rocks. There 
is a difference between the Trenton and the shale gas, and between shale 
gas and gas from a sandstone reservoir, but the difference is the result of 
environment, very slight at most, and may not be attributed to method 
of origin. Possibly, however, gas derived whol1y from decomposed ani" 
mal matter would vary considerably in chemical constituents from gas 
generated from some form of vegetable matter. However, the question 
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is not one of elements, but of origin, and the conclusion seems forced 
that the gas of all geological formations has been derived from organic 
matter, both animal and vegetable, by nature's simple method, spon­
taneous decomposition. 
All the sedimentary rock formations were, during the period in which 
they were deposited, in exactly the same condition that the bottoms of 
our existing seas, lakes and lagoons are now. The bottoms of ancient 
-seas and other bodies of water consisted of vast accumulations of sapd, 
of oozy, black accumulations of' finer silicious particles, or vast areas of' 
great depth composed of decomposed and dec()mposing shells; the surface 
of the shell deposit being composed wholly of' masses of' living shell fish. 
Other areas consisted of smaller proportions of' shell fish in various con­
ditions, from living animals to the dead, decomposing and wholly decom­
posed remains, mixed with which were larger or smaller proportions of' 
impurities of various kinds. Those areas where the remains of' shell fish 
accumulated to the exclusion almost of every other kind of material, after 
the lapse of ages, and under natural processes, hardened into almost pure 
carbonate of lime. Where mineral impurities, to a greater or less extent, 
were mixed with the accumulations of decomposing shells, the cemented 
mass became an impure limestone, magnesian limestone, silicious lime· 
stone, argilla~eous limestone or shale. 
The immense accumulations of sand became sandstone, and the areas 
of finer silicious deposits, areas where various kinds of mineral matter in 
the finest state of mechanical separation, with which were sometimes 
mixed vast amounts of vegetable matter, were the principal deposits, be­
eame shales. 
The pure limestones are derived almost wholly from the decomposition 
of organic bodies, of which the bony outside skeleton, the shell, formed 
by far the larger p01>tion. It is no unusual thing to find layers of lime­
stone several feet in thickness that are composed wholly of fossil shells in 
a good state of preservation. It is said by anatomists that a bony skele­
ton consists of mineral and animal matter. The animal matter is the 
gaseous portion, or the portion that is resolved into gas when decomposi­
tion takes place. The skeleton of a shell·fish also consists of mineral and 
animal matter-the mineral matter forming the larger portion. Aside 
from its shell, the mollusk contains but a small per cent. of mineral mat­
ter-the remainder resolving into gas upon decomposition. The purest 
limestones, the carbonates, are remarkably free from vegetable remains. 
The organic forms that entered into their composition were almost, if not 
wholly, animal. Hence, if a re;;ervoir of gas is found which is confined 
wholly to a stratum of carbonate of lime, the inference is that the gas 
confined within it was derived almost exclusively from the decomposition 
of animal remains. And so with a formation containing remains princi. 
pally of a vegetable growth. The inference is that the gas from that 
horizon is derived largely from the decomposed vegetable matter. 
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Some of the Devonian and other rocks contain a large proportion of 
bituminous matter, oil and gas, that has evidently been derived in part 
from the decomposition (If. cryptogamous plants-the algre of the sea­
and in part from decomposed animal remains. Some of the Devonian 
shales contain both animal and vegetable remains in large quantities. 
Petroleu~ and gas, being confined exclusively to the sedimentary roCks, 
have certainly originated in the rocks that confine them. Orga~ic. matter 
contains all the elements o{ petroleum and gas. All stratified rocks con­
tain greater or less quantities of organic remains. Since organic bodies 
are known to possess all the elements of petroleum and gas, and since it 
is known that petroleum and gas are cOBfined to those rocks that contain 
organic remains, the conclusion is forced that the gas and oil have been 
derived from the decomposition of organic matter. 
After concluding that petroleum and gas have been derived from de­
composed organic matter, and recognizing the fact that all stratified 
deposits contain organic remains, the question arises: Why may not gas 
and oil. be found in all the sedimentary deposits? Or why may not oil 
and gas be found in one portion of the Trenton rock as well as another? 
It is probably true tha.t about as much gas WllS generated in one locality 
as another, and in one horizon as another; but the gas in different horizons 
was generated under different conditions. In those localities where little 
or no gas is found in the rocks, the probability is that the organic mattcr 
deposited with the material that forms the rocks decomposed about as fast 
as it was deposited, and the gas ef'caped as fast as decomposition took 
place. At those l~lities where gas is found in paying quantities the ac­
cumulations of sediment deposited with the organic bodies was sufficient 
to bury the matter before decomposition took place, and sufficiently heavy 
when decomposition did occur to confine the gas, and, to a certain extent, 
to prevent, or to retard for a long period, at least, the complete analytical 
work of nature. The petroleum, distributed largely through all the sed­
imentary rocks, having an origin common with gas, is but a residual por­
tion of organic matter that is still undergoing a change from a compound 
to the simplest state of nature. Wherever petroleum exists in the rocks, 
the process of decomposition is still going on; the oil is being slowly but 
. continually resolved into gas. . 
While it is a recognized fact that the limestones form the reservoir in 
which the gas in the great Indiana field is confined, it is highly probable 
that the greater proportion of it, by fat, was derived from the super-lying 
black shale of the Utica group. These shales, as a rule, are highly bitumin­
ous, and are probably not only the source of the gas in the Trenton rocks, 
but the petroleum as well. 
Along the Ohio River, in Harrison County, Indiana, and more espec­
iallyalong the opposite side of the Ohio River, in Meade County, Ken­
tucky, there are about thirty wells prod'lcing gas in quantities varying from 
a few thousand to four millions or more cubic feet per day, and all.the 
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gas is derived directly from the Devonian black'shales. The shales, them­
selves, form the reservoir. These shales, of course, are not crystallized 
and porous, like the limestones, but they consist of innumerable, slate­
like layers, and the gas is confined in the spaces between the layers. On 
account of these structural features of the shales, shooting the wells in this 
region has not been productive of satisfactory results. As a rule, the flow. 
of gas has not been increased by the explosion . 
. The fact, that in this region the gas is confined wholly to the shales, 
leads strongly to the conclusion that it has had its origin in the immediate 
reservoir that confines it, more especially since these shales are known, at 
every point of exposure, to be highly bituminous. 
PERMANENCY OF THE GAS SUPPLY. 
The thing next in importance to securing natural gas in available quan­
tities is to secure a permanent supply, and perhaps no question is more 
frequently asked concerning gas thM this: "Will the supply be perma­
nent-will it last?" No meani3 are at hand yet to determine this matter. 
The extent of the reservoirs is not absolutely known. The porous rock, 
however, that forms the reservoir is known to be but a few inches. thick in 
some localities, and to be as much as twenty-five or thirty feet thick in 
other places. In undeveloped places the porous stratum may even exceed 
thirty feet in thickness. If the generation of gas is not ·going ·on at the 
present time at a sufficiently rapid rate to keep up the initial pressure in the 
reservoirs, then the supply will be exhausted after a time. In the older 
rocks petroleum is undoubtedly the only source from which gas is being 
derived at the present time. There can be no doubt of this. It has been 
shown to some extent, in the discussion of the frrigin of gas, that both 
substances, petroleum and gas, are intimately associated together in the 
rooks, and that they have a common origin. The process of decomposi­
tion is never completed until the elements that enter the structure of or­
ganic bodies are resolved into their simplest form. Petroleum is a residual 
portion of organic matter confined in the laboratory of Nature upon which 
the disintegrating forces are still operating. The work of nature, in this 
particular, is not yet complete, and will not be until all the petroleum 
distributed through the rocks is resolved into gas. While this work is 
still going on, the stock of gas upon which enormous draughts are made, 
Md which are likely to be increasing for a considerable length of time, 
will be, to a certain extent, replenished. But it is not at all probable 
that the amount of gas generated from petroleum will nearly equal the 
quantity drawn from the reservoirs by artificial means. Indeed, it is highly 
probable that the natural waste of gas is greatly in excess of the amount 
generated from all sources. There is a tendency of the gas to expand to 
extreme tenuity. There is a repulsive force operating upon the mole­
cules of matter in a gaseous form that tends to produce the most extreme 
" 
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subtilty in this fluid. It is -this repulsive force, this tendency of the gas 
to expand to almost unlimited extent, that forces it out through the mi· 
nute interstices-the pores of the rocks. It acts upward and downward, 
and in every direction with exactly the same energy. This force is suf­
ficient to carry the gas out through the rock in every direction, and the 
expansion is only limited when an area of wholly impervious rock is 
reached. Where there are fissures in the rock extending from the gas 
reservoir to the surface, or where the porous rocks extend to the surface, 
the gas finds its way to the atmosphere, where it is immediately dissipated. 
It is this same tendency of gas to expand that gives it a force su~cient to 
lift several hundred pounds per square inch. Confined in its reservoir of 
rock the gas is compressed to an enormous extent. There is no means of 
determining the capacity of the interstices of a cubic foot of porous rock 
that forms the gas reservoir. When the exact limits of a gas area are 
known, and when the average thickness of the porous rock is known, the 
capacity of a gas reservoir ffiay be estimated to an approximate degree, 
but it will never be possible to estimate to any satisfactory extent, the 
capacity of the interstices that contain the gas. If it was known just 
how many cubic inches of gas in its compressed state there are in a cubic 
foot of porous rock, and if it was known, too, just how many cubic feet of 
gas those cubic inches are equal to, reduced to atmospheric pressure, then 
we could determine, approximately, how many thousand of millions of 
cubic feet of gas there are in a reservoir. 
The statement is frequently made by writers in newspapers that the 
natural tendency of oil and water is to move downward, and of gas to move 
upward in the rocks. This statement is not in a strict sense correct. The 
tendency of gas and every other substance is downward, in the direction 
of the center of the earth, in obedience to the law of gravitation. The 
tendency of gas is to expand equally in all directions until complete sep­
aration of elements is attained. When gas is brought to the surface and 
comes in contact with the atmosphere it moves upward, but not because 
there is a natural tendency in the gas to do so, but because there is a law 
which draws the air, a heavier substance downward. The atmosphere 
displaces the gas and lifts it upward, just as a piece of cork is lifted to the 
surface when sunk to the bottom of a tank of water. There is no ten­
dencyon the part of a piece of cork to rise in water, but the law of gravity 
draws the water, which is- the heavier substance in proportion to its bulk, 
downward, and the cork is lifted by the water. Cork will not remain sus­
pended in the air for the reason that it is heavier in proportion to volume 
than air. Air is heavier in proportion to volume than gas, consequently 
the latter is lifted by the former. There is no tendency of the gas to move 
upward farther than that produced by the law of expansion. 
, An idea prevails, to some extent, that when gas escapes to the atmos­
phere it is carried upward, and being lighter than air, it remains forever 
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aHoat on the surface of the heavier substance, and is wholly lost to the 
earth. It is more probably true that the gas is carried to an altitude 
where the tenuity of the air equals or exceeds that of the gas; to an alti· 
tude where the point of ultimate expansion may be attained. At this 
elevation complete separation of elements takes place, and the particles 
fall back to the earth again as simple, ultimate atoms .. 
It is certainly true that all gas reservoirs, upon which draughts are 
made, will be wholly exhausted after a time. Whether that time will be 
extended to a long period, or limited to a few years, is yet to be deter- , 
mined. Even if the generation of gas ITom petroleum is equal to the 
natural and artificial waste, the supply of gas is certain to be exhausted 
at some period, for the stock of petroleum will be entirely dissipated after a 
time. But the probabilities are that the amount of gas being generated in 
the rocks from all sources is inconsiderable in comparison with the enor­
mous quantities that are drawn off by natural and artificial agencies. 
No satisfactory method of ascertaining the amount of gas stored in 
nature's reservoirs has yet been suggested. I think, however, that by a 
series of carefully made experiments, continued through several months 
of time, that it is possible to determine approximately how long gas may 
be secnred in paying quantities. Assuming that the Trenton rock gas· 
area of Indiana consists of one vast connected reservoir, which is evi­
dently true, these experiments should be made at several different points 
at the same time, say, .for instance. at Koko'mo, Noblesville, Marion, An­
derson, Greenfield, Muncie and Portland. If the initial pressure of the 
gas is accurately ascertained at one of the average wells at each of these 
points, at the same time. say September 1st, and thepressme of each of 
these wells is accurately taken again in three months; and once every 
three months thereafter for a considerable period of time, it can be ascer­
tained to a certainty whether the initial or rock pressure is diminishing 
any or not, and exactly to what extent. Also; at the time the initial 
pressure 'is taken, the volume of gas escaping from the wells should be 
accurately measured. A series of such experiments will determine 
whether the amount of gas flowing from th~ wells is diminishing or not, 
and, if so, to what extent. Such measurements willI give the ratio of 
decrease both in initial pressure and volume of gas. Having the ratio of 
decrease. an approximate estimate of the durability of the wells can readily' 
be made. 
Since.it is altogether probable that the Trenton rock gas area of In­
diana is one vast, connected reservoir, containing, possibly, more than 
4,000 square miles, the stores of natural gas contained within it must be 
enormous; certainly enough, if used economically, to las~ the population 
for many years. But the certainty that the supply will be exhausted 
after a time, however remote that may be, must be clearly apparent to 
anyone who has given the subject any careful thought. 
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The importance, then, of husbanding the supplies and guarding care­
fully against any unnecessary waste ought certainly to be appreciated by 
all. One million cubic feet of gas is worth one hundred doll~rs in gold. 
For the past six months there has been an average waste of about 100,­
000,000 cubic feet of gas per day in Indiana.* This is worth $10,000 in 
currency or coin. The volume of gas wasted in the last six months is not 
less th<1,n 15,000,000,000 cubic feet, worth $1,500,000. Is not such ex· 
travagance wrong?' Is it not foolish? Many of the wells have been 
tkrown wide open and the gas allowed to burn' as an advertisement. Is 
not such advertising too costly? No operator would think of ~etting fire 
to his coal mine merely as an advertisement, and yet the volume of gas 
escaping foom an average well in Indiana is equal to 250 tons of coal per 
day for heating purposes. The daily flow from an average gas. well in 
this State, at a coal value, is worth $625 Can a city or town afford to 
pay $625 per day for advertising? 
Whenever a well is drilled into Trenton rock, or any other rock con· 
taining gas, and a satisfactory flow is obtained, it should be immediately 
packed and securely capped in. If it is an average well it is worth to 
the consumers six: hundred dollars per day. To the owner it is stored 
wealth which he is certain to realize at no remote period. If it is allowed 
to flow out and burn or waste for six weeks, it is worth $25,000 less to 
the owner, for that is the value of the gas that will escape in that length 
of time. 
The fact that Indiana has an enormous rt)servoir of natural gas is every­
where recognized at the present time. There is not an intelligent manu­
facturer nor other well-informed citizen in the United States that is not 
aware of it. The enormous flame produced by a well yielding 5,000,000 
cubic feet of gas per day is a great advertisement of the capacity of the 
well, but the intelligent manufadurer or capitalist who views the mon­
strous flame, and is informed that it has been burning with undiminished 
vigor for a month, mentally calculates that in that length of time $15,000 . 
worth of gas has been consumed, consequently the amount of gas that 
can be delivered to the conswners from it is diminished to the value of 
$15,000. 
If used economically the supply of gas is not likely to be exha\lsted for 
years 1;0 come, but it is certain that the entire accumulation will fail sooner 
or later. Extravagant waste, therefore, is foolish and criminal. 
The foregoing chapter on the permanency of the gas supply was written 
in November, 1887. The developments of the past year have established 
the fact that the supply of gas is gradually diminishing in all the wells. 
This is not noticeable as yet, perhaps, in the stronger wells, since no ac­
curate methods have been ~used to determine the facts, but in many 'of 
---------_............_­
"This ,)urt of thQ Report was written in :t\ovember, 1887. 
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the smaller wells the volume of gas produced daily has greatly dimin­
ished. I have data at hand, which, perhaps, need not be published in 
detail here, but which show positively that the volume of gas produced 
daily, not only in the wells of Indiana, but in those of Ohio and Penn· 
sylvania also, is gradually diminishing. And while, in most instances, 
the volume of gas is not diminishing at a sufficiently rapid rate to produce 
immeditae alarm on account of the apprehension of an early exhaustion of 
the supply, the fact is clearly apparent that the entire supply of gas in the 
present fields, if tpe present degree of consumption and waste is continued, 
will become wholly exhausted in a few years. It is important, therefore, 
that great care should be exercised in husbanding the supply, and econ­
omy should be practiced in the use of it. 
At this time, as this report goes to press, the large wells have all been 
closed in and the gas confined, but there are yet many small wells which 
the owners have not deemed it worth while to cap nor confine, and the 
gas flowing out of them is assisting in the gradual exhaustion of the en­
tire field. The average daily waste at this time probably approximates 
10,000,000 cubic feet. If possible, legislative enactment should compel 
the owners to securely cap all wells,. and properly confine the gas within 
a reasonable length of .time aiter they are drilled. Since the Indiana gas 
area evidently consists of one vast, connected reservoir, it is undoubtedly 
trne that a single· well, in time, would exhaust the entire field. It is 
true that the fee simple of land entitles the owner to all the minerals or 
other substance that lie beneath the surface, to whatever distance he may 
penetrate, and none may question his rights, but if his lands adjoin a 
lake of water aronnd which other farms are situated, and upon which 
other farmers depend for water, he has no right, in law, to drain the lake, 
even if the ditching may all be done upon his own land, and thus deprive 
the joint owners of their rights. And so no one should be allowed to 
wastefully drain the grell:t gas reservoir, which is common to all, for the 
reason that he not only exhausts the reservoir situated under his own 
land, but that under his neighbors' land also. 
It occurs to me that a law might be enacted that would deprive no in­
dividual of his rights in the legitimate use and sale of gas, but would, at 
the same time, restrain him in the extravagant use and waste of it. 
THE £'orTICLINAL THEORY. 
All the largely productive -gas areas, so far developed, lie in l;egioml of 
ancient disturbance. This is true of the Pennsylvania and Ohio :fields, 
and Indiana. also. Wherever these disturbances occur they usually ap­
pear as long, elevated ridges with intervening troughs or valleys. The 
arches, or ridges, ~ termed anticlines and the troughs synclines. Through­
out the In?iana gas area the accumulations of foreign material transported 
to this region during the glacial period, have covered, to a large extent, 
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the sedimentary rock deposits, and but few exposures remain at which ex­
aminations can be made. However, along the Wabash, Salamonie and 
Missi8Sinewa Rivers, and other streams, the exposures are frequent enough 
to permit satisfactory exalninations. To anyone who wiIr take the trouble 
to examine the rock exposures along the Wabash River and other streams 
in that region, the fact will at once be manifested that a series of disturb· 
ances extends entirely across the State of Indiana, which, in a general 
way, follow a northwest and southeast course. This area of disturbance 
consists of a broad arch in the western part of the S~te, while in the 
eastern portion it spreads out into a wide table-land. The eastern portion 
of the arc~, the table-land, is the area in which. the na.tural gas reservoir 
occurs. 
Concerning the connection of anticlirie~ with the accumulation of nat­
ural gas, in areas affected by slight upheavals, Prof. I. C. White, of the 
U. S. Geological Survey, who first presented the anticlinal theory to the 
public, in a paper published in &ience for June 26, 1885, says: 
"The writer's study of this subject began in June, 1883, when he was 
employed by Pittsburgh parties to make a general investigation of the 
natural gas question, with the special object of determining whether or 
not it was possij;lle to predict the presence (If gas frctrri geological structure. 
In the prosecution of this work I was aided by a s~ggestion from Mr. 
William N. Earsman, of Allegheny, Pa., an oil operator of many years' 
experience, who had noticed that the principal wells then known in West­
ern Pennsylvania were situated close to where anticlinal axes were drawn 
on the geological maps. From this he inferred there must be some con­
nection between the gas wells and the anticlines. After visiting all the 
great gas wells that had been struck in West~rn Pennsylvania and West 
Virginia, and carefully examining the geological surroundings of each, I 
found that everyone of them was situated either directly on, or near, the 
.. . 
crown of an anticlinal axis, while wells that had been bored in the syn­
clines on either side furnished little or no gas. but in many places large 
quantities of salt water. Further observation showed that the gas wells 
were confined to a narrow belt, only one·fourth to one mile wide, along 
the crest of the anticlinal folds. ,These facts seemed to, connect the gas 
territory unmistakably with the disturbance in the rocks caused by their 
upheaval into arches, but the crucial test was yet to be made in the actual 
location of good gas territory on this theory. During the laSt two years 
I have submitted it to all manner of tests, both in locating and condemn­
ing gas territory, and the general result has been to confirm the anticlinal 
theory beyond a reasonable doubt. 
"But while we ean state with confidence that all great gas weUs are 
found on the anticlinal axes, the con~erse of this is ,not true, viz; that 
great gaB welJg may be found on all antielinalB. In a theory of this kind, the 
limitatimis become quite as important as, or even more 1;)0 than the theory 
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itself, and hence I have given considerable thought to this side of the 
question, having formulated them into three or four general rules (which 
include practically all the limitations known to me, up to the present time, 
that should be placed on the statement that large gas wells may be ob­
tained on anticlinal folds), viz: 
"(a,) The arch in the rocks must be of considerable magnitude. * * * 
"(b) Very fair gas wells may also be obtained for a considerable dis­
tance down the slope from the crest of the anticlinals, provided the dip be 
sufficiently rapid, and especially if it be irregular or interrupted with 
slight crumples. And even in regions where there are no anticlinals, if 
the dip be somewhat rapid and irregular, rather largt gas wells may 
occasionally be found, if all the other conditions be favorable. '" * '" 
"The reason why natural gas should collect under the a~ches of the 
rocks is sufficiently plain, from a consideration of its volatile nature. 
Then, too, the extensive fissuring of the rocks, which appears necessary to 
form a reservoir for a large gas'well, would take place most readily along 
the anticlinals, where the tension in bending would be greatest." 
The foregoing quotation from Prof., White is a brief statement of the 
anticlinal theory. The stratified rocks, which wer~ originally deposited 
in a nearly level plain, or, at least, with only such irregularities in struc· 
ture as invariably occur in sea bottoms, either by upheavels from beneath 
or contractlqn of the, earth's volume. have in many places been wrinkled 
up.. If the corrugations were produced by contraction of the earth, they 
are certainly wrinkles. These wrinkles consist of a series of arches (an-, 
ticlines) and grooves (synclines). Where the wrinkles appear in "he sur· 
face deposits, it is known that they continue downward through all the 
sedimentary rocks. The surface of the rocks is generally covered by ac­
cumulations of transported material or the local residum of disintegrated 
and decomposed rocks, so. that examinationl:l have usually to be made 
along the streams where the erosiolll! ha,ve denuded the rocks. Bluff es­
carpments frequently show exactly the amount and direction of the dip. 
'Vhere disturbances have produced low folds in the strata, and have 
not been sufficient to totally upheave the rocks and fracture them so as to 
permit the gas to escape, the effect upon the position of the fluids confined 
in the strata is supposed to be quite marked. The average thickness of 
the porous, gas-bearing stratum of Trenton rock in Indiana is in the 
neighborhood of twelve feet. This rock in some localities contains gas, 
oil and salt water, If the stratum was lying in a horizontal position the 
water would naturally settle to the bottom:· of the porous rock, and the 
interstices of the lower part of it would contain nothing but water. The 
petroleum, which is lighter than water,would fill the interatices in the 
rock just above the salt water, and gas would occupy the upper portion 
of the stratum, being lighter than either water or oil. , 
. Now, what would be the effect upon the relative position of the sub­
stances, gas, oil,and water, if by the contraction of the 'earth's volume or 
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upheaval, or other force, the strata were forced into a series of wrinkles 
or corrugations? Manifestly the water would work its way down the 
inclines and fill the lower. portion of the synclines or troughs. Th-e oil 
would finally adjust itself to a position just above the water in the syn­
cline, or along the slope of the anticline, and the gas would occupy the 
summit of the anticline. This would all probably occur where a stratum 
of porous rock was wholly filled with salt water, petroleum and com­
pressed gas. 'While the disturbance that affected the position of the rocks 
in the Indiana gas area undoubtedly date back to the cl08eofthe Niagara 
period, it is evidently true that the generation and accumulation of petro­
leum and gas in the Trenton antedates even the formation of the Niagara 
rocks by 'ages. 'The petroleum and gas were probably generated long 
before the beginning of the Niagara period, hence the disturbances that 
affect the structure of all the strata.at the close of the Niagara period had 
no agency in the generation nor accumulation of the Trenton gas. But 
the change of structural conditions, affected by the disturbance, had the 
effect of modifying the relative position of the various fluids confined in 
the rock reservoirs. Water, the heaviest fluid, occupied the trough; gas, 
the lighter, accumulated in the arches, and the oil was forced into the' 
intermediate position. The facts developed in Indiana, though not wholly 
conclusive, are largely corroborative of this view. Where the disturb­
ances were of surh a nature as to wholly upheave the strata, or to fracture 
them to a great extent, as was the result along the 'Vabash River, the 
gas escaped to the atmosphere and was at once dissipated. 
It does not, as a necessity, follow that gas will be in all arches, nor that 
water will be in all synclines, but where the porous stratum, before the 
disturbance occurred, contained gas, petroleum and water, the different 
substances will be found occupying positions relatively as stated. Where 
no water is present, the oil, if any, will occupy the syncline. If neither 
water nor oil is present, then the gas will permeate every portion of the 
porous rock, syncline as well as anticline, and the pressure will be just as 
strong, and, other thihgs being equal, the flow will be just as great from 
a syncline as from an anticline. In areas where the organic remains de­
composed as fast as deposited the gas escaped as it was generated; hence, 
however favorable the structural conditions may be, no gas is to be found 
in such rock. This is the case, usually, where areas occur in which the 
limestones are nearly pure carbonate. There was no accumulation of 
transported sediment sufficient to bury the organic remains deep enough 
to prevent immediate decomposition, nor to confine the gas. Strata, con­
sisting largely of carbonate of lime, have, so far, yielded but small sup­
plies of gas. 
As a rule, the larger supplies of gas are found in anticlinals in thiS 
State, thonghby no means is it to be found, always, in the higher Tren­
ton rocks. 
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A practical application of the anticlinical theory, in the location of gas 
wells, may result greatly to the advantage of the explorer, will surely do 
so if the theory is true, and, in any event, I can not see that any harm 
can result from prosecuting the work on the Flupposition that the theory is 
true. The boring of a gas well, in undeveloped territory, is largely an 
experiment at the best; and, inasmuch as it is confidently asserted by 
some experienced, practical geologists, who have given the subject the 
most thorough investigation, that where gas is contained in a reservoir, 
the largest accumulation invariably occurs in the anticlinals, prudence 
should dictate the location of a gas well on an arch. 
The accumulations of drift are usually so great throughout the Indiana 
gas area, that, as a rule, it is impossible to determine the location of an 
arch in advance of drilling. The anticlines, in a gen,eral way, have a 
northerly and southerly direction, but in many'instances they go zigzag­
ing in various directions. It is also quite probable that throughout the 
Indiana gas area there are many rounded cone·like elevations of the 
strata, more like a hill than a continuous arch. These elevations would, 
of course, be governed by the same conditions that prevail in the arches. 
The larger flows of gas might be expected from the crown, or summit of 
the elevation. 
Opinions, similar to those entertained by Prof. White, are entertained 
by many eminent, practical geologists, men who have investigated the 
subject in a practical way most thoroughly; while a number of others, 
equally prominent in the profession, are of the opinion that practically 
the anticlinal theory possesses no importance whatever. The discussions 
of the geologists are important in this, they tend to more thorough inves­
tigations of the subject, and a final development of the truth. 
THE SEA LEVEL THEORY. 
In the productive gas area of Indiana the Trenton rocks are found at 
geographical horizons varying from 158 feet above sea level to 1,072 feet 
below it. The higher level is at Lawrenceburg, in Dearborn County, and 
the lower one at Auburn, Dekalb County. The largest well drilled at 
Lawrenceburg to date flows 1,240,000 cubic feet of gas per day, while 
the beSL well at Auburn produces probably not less than 2,000,000 cubic 
feet per day. The, Trenton limestone, in all the larger producing wells 
of the State, is found at a horizon varying from sixty to seventy feet 
above sea level to 110 feet below, except at Lawrenceburg, where, as 
stated, it is 153 feet above, and at A uburn and other points in Dekalb 
County, where it is from 1,050 to 1,200 fcet below sea leveL In the. 
great ~s wells of the Ohio field, Trenton rock is found at from 300 to -400 
feet below sea level. In Ohio the geographical oil horizon lies a little 
below that of the gas, and the salt-water horizon is just below the oil. 
As yet no great gas reservoir has been found in the Trenton limestones 
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where these rocks lie at a greater depth than 1,200 feet below sea level. 
Gas has been found at many points, both in Ohio and Indiana, at greater 
. depths than 500 feet below sea level, but none of the wells are of the 
first nor even the second class, perhaps, except those at -Auburn and 
vicinity. At well No.1, Ft. Wayne, Trenton rock was found at a depth 
of 693 feet below sea level. A sufficient amount of gas was obtained 
from this well to run the engine for drilling well No.3, when piped about 
one-half mile. The initial pressure of the well is 160 pounds. Gas and 
oil both bave been found at Bryan, Williams County, Ohio, where the 
Trenton limestone is found at about 1,200 feet below sea level.· In well 
No.3 the gas was found at It depth of 2,035 feet, and the drilling con­
tinued to the depth 'Of 2,092 feet. . 
Prof. Orton, of Ohio, has entertained the opinion that neither gas nor 
oil would be founa in paying quantities at greater depths than fiOO feet 
below sea level. If he is correct in this view, which is generally referred 
to as "The Sea Level Theory," for the field at Auburn may be a single 
exception, a great d.eal of money may be saved by first obtaining a 
knowledge of the geology of a locality in which it is proposed to bore a 
well. 
An examination of the evidence up~m which this theory is founded. 
shows that it is wholly of a negative character, the same kind of evidence 
precisely upon which was founded the opinion which prevailed among 
geologists a few years ago, that neither gas nor oil were likely to. be found 
in paying quantities in the Trenton rocks. 'Vhen gas and oil were actu­
ally found in large quantities in the Trenton rocks the facts were accepted 
and the theory abandoned. When gas was found in the Trenton rocks 
geologists readily accounted for its presence there, for it was undoubtedly 
derived from the decomposition of organic matter deposited with the sedi­
ment that formed the Trenton limestones or the overlying shales. All 
admit now that there is gas in the Trenton rocks, and there is a general 
agreement upon its origin. Since it is known that these rocks contain 
gas and oil, and the origin of these substances seems plain, is there any 
reason why they should be limited to any particular geographical horizon? 
It does not occur to me that structural disturbances assisted in any way 
in the. generation of gas. The disturbances that affected the strata of 
Ohio and Indiana occurred long ages after the accumulation of gas and 
oil in the Trenton rocks. The effect of the disturbances was to increase 
the capacity of' the reservoir in some places and diminish it in others. 
Water flowing into the synclines expelled the gas from them and forced 
it into the anticlines; but the elevation of an area, like the Indiana 
plateau, did not affect the accumulation of the gas in a general way. The 
gas confined in the rocks accumulated there while they were in their orig­
inal position-before any disturbance took place. The Tren ton rocks of the 
Indiana gas area have. been elevated above their original position from one 
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hundred to three hundred feet. The gas 'reservoir, with its confined gas, 
was raised with them. Had< the disturbaJlce never occurred, the gas would 
still be retained in the rocks. Along the Wabash River, near the north. 
ern rim of the reservoir, the disturbances were of such a nature as to 
fracture the strata greatly, and tilt them to various angles, thus permit­
ting the gas to escape. The evidence is clear that the accumulation1s of 
gas along the Wabash River escaped through the numerous fissures in the 
rocks a,ges ago. If the Trenton rocks of Indiana and Ohio were all 
lying in their original position, whether that was one hundred or one 
thousand feet below sea level, the gas.would still be confined within them. 
The conditions that prevailed at the time the organic matter was de­
posited from which the gas was derived are the only ones that affect gas 
accumulations. If the matter decomposed as fast as it was deposited, the 
gas was immediately dissipated. Wherever the sediment accumulated 
above it sufficiently to prevent immediate decomposition, the gas was 
generated by slow degrees, and is yet confined in the rocks, except in 
localities where local disturbances have fractured the strata, and per­
mitted it to escape. 
The gas horizon of' Indiana, varying from one hundred feet above to 
twelve hundred feet below sea level,. and that of Ohio varying from three 
to four hundred feet below sea level, are mere accidents of structure which 
in no way affected the geueration, nor general accumulations of gas and 
oil. It is possible, of course, that gas may rarely be found in large 
quantities at greater depth than five hundred feet below sea level, but 
the cause must be attributed to other conditions than the structural fea- . 
tures. . Organic matter formed a portion of the sediment throughout the 
entire extent of the Trenton limestones, and, indeed, all other limestones. 
The author of the" Sea Level Theory" is among those geologists who 
agree in the conclusion that gas and petroleum are derived from decom­
posed organic matter. Since it is well known that vast amounts of or­
ganic matter were distributed through nearly every portion of the Tren­
ton rocks, why is it not as likely that gas may be found in that formation 
one thousand feet below sea level as that it' may be found at from one 
hundred to five hundred feet below? The rock assumed its crystalline, 
porous structure when the gas was generated. No subsequent structural 
changes ever occured to create the crystals and interstices. The decom­
position of the organic matter, the generation of petroleum and gas, and 
the crystallization of the rock, all occurred at the same time. Gas and 
petroleum could not have remained in the rock without the interstices to 
contain them, nor could the decomposition of matter have 'taken place 
after the crystallization and perfection of the rock. The <Indiana plateau 
and the Ohio plateau are structural features that came into existence long 
after the gas had aceumulated in the Trenton rocks. :May there not be 
other areas, then, where structural disturbances never occurrei to a great, 
. 
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extent, where large quantities of gas may yet be found in the Trenton 
rocks, even though the 'deposit may lie one thousand feet or more below 
sea level? Or may it not be found in other formations of sedimentary 
rocks, where they lie one thousand or two thousand feet abDve the level 
of the sea? 
The fact that the surface of the Trenton limestone in the Indiana gas 
area. lies from one hundred feet above sea level to twelve hundred feet be­
low it, and that the surface of the same formation throughout the Ohio 
gas area lies from three hundred to four hundred feet below sea level, is 
a fact of coincidence merely, and not one that is related in any way to 
the generation nor accumulation of gas. The conditions that prevailed at 
the time the rock material was accumulating at the sea bottom, and those 
alone, affected the gas and petroleum accumulations. Wherever the con­
ditions were favorable for the rapid decomposition of matter, the gas all 
escaped; but, where the accumulations of mineral matter were sufficient 
to cover the organic bodies completely, decomposition was slow, and much, 
if not all, the gas is yet confined in the rocks. 
The horizon of salt-water is as variable as that of the gas and oil. At 
Tipton, Ind., salt-water was found at a depth of thirty-three feet in Tren­
ton rock-one hundred and sixty feet below sea level; at South Bend 
salt-water was found at a depth of about a thousand feet below sea level 
in the same rocks. Ocean level does not in the least affect the vertical 
distribution of water, oil nor gas. The salt-water, the brine, found ill 
. the Indiana rocks is confined in local pools or reservoirs, and is not gener­
. ally distributed. Wells have frequently been bored to the depth of one 
thousand feet, or more, below sea level, in this State, without finding it. 
It is an element that certainly does not affect the gas accumulations in this 
State to any measurable extent, though in some localities it is likely that 
the gas is slightly compressed by hydrostatic pressure. 
Gas and petroleum are found only in the sedimentary rocks. They 
were derived from the decomposition of organic matter that was buried 
with the sediment that forms those rocks. They are not confined to any 
particular geological nor geographical horizon. The only conditions which 
governed the accumulation of these substances were those that prevailed 
at 'the time the rocks were forming. 
The finding of gas at a particular horizon at one point in Indiana does 
not prove that it will be found where the same rocks approach the same 
horizon at another point Neither does it prove that gas will not be found 
at places where the same. rocks are reached at an altitude one thousand 
feet lower. 
,
,.
" / 
,. 

, 
j 
NATURAL GAS AND PETROLEUM. 211 
CONTRACTING FOR 'WELLS. 
By far the larger: proportion of the wells drilled for gas and oil in In­
diana have been drilled under the direction of local stock companies. As 
a genernl thing the Board of Directors, acting for the company, has con­
tracted with a practical workman, who is to drill a well to a certain depth, 
or to a certain depth in Trenton rock, for a specified sum of money. It 
s quite often the case that the contract between the parties is so indefinite 
in its terms that serious misunderstandings arise, and serious controversies, 
and sometimes lawsuits, are the result: All contracts should be so ex­
plicit in their terms as to be readily understood, and to admit of' no mis­
construction. Before a well is drilled it should be ascertained as nearly 
as possible how far it i5 to Trenton rock, or any other rock that it is de­
sired to penetrate, and the contract made for a' specified depth, with a 
provision to continue the drilling to a greater depth, at a specified price 
per foot. 
In several instances serious trouble has arisen where the contract re­
quired that the well should be drilled to a fixed number of feet, or fifty 
feet into Trenton rock. In these instances the trouble grew out of differ­
ence of opinion as to the identity of the strata passed through. The con­
tractors claimed that their contract was complete when Trenton rock was 
reached, and a mistake in the identity of the strata by one party or the 
other caused the trouble. 
In one instance in the northern part of this State, a contract required 
the well to be drilled 1,600 feet, or fifty feet into Trenton rock. At the 
depth of 550 feet the contractor claimed that he had struck Trenton rock. 
He continued the well to the depth of 615 feet, and then stopped, claim­
ing that he had completed the contract. A serious controversy arose 
which was not settled for several weekS, and resulted in a great loss to 
both the company and contractor. In this instance the contractor was 
mistaken, for the bottom of the well at 615 feet was just 1,200 above the 
Trenton rocks. 
Another instance, to still further illustrate, occurred rather in the south­
eastern part of the State. In this case the well was to be drilled fifty feet 
into Trenton rock. Trenton rock was found at 550 teet, but the company 
failed to identify it, and compelled the contractor to go nearly a hundred 
feet deeper, after he had actually completed his contract. . 
Many other instances might be mentioned where serious losses have 
been sustained by one party or the other, or both, on account of defective 
contracts. 
There is no occasion for contracting to have a well drilled fifty feet into 
Trenton rock. The approximate depth to Trenton rock may be easily 
ascertained in any county in the State. Where a company determines to 
have a well drilled, they should ascertain, as nearly as possible, the depth 
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to the rock they wish to reach.. Then contract for the well to be drilled 
to that depth for a fixed sum, with a provision that if it is desired to 
continue the drilling to a greater depth, it shall be done at a specified 
price per foot. 
It frequently occurs that trouble arises over the ownership of the casing 
and drive-pipes that are used in the construction of a well. It is usually 
understood that if the well proves to be a paying one, that is, if it yields 
gas sufficient to justify piping, the drive-pipe and the casings become the 
property of the company, otherwise, they may be retained by the con­
tractor. Several wells have been drilled in this State from which a very 
small flow of gas was' obtained, so small, indeed, that it. could hardly be 
determined whether it would pay to lay the pipes and incur the other ex­
penses necessary to put it in use or not. The indefinite terms of the con­
tracts, in many of these cases, have caused aggravating disputes, and, in 
a few instances, law suits. All these disagreeable complications may be 
avoided if the parties to the contract will take the pains to have a com­
plete understanding beforehand. 
Drive-pipe is necessary in the construction of a well. It is the large 
pipe, usually eight inch, that is driven down through thesurf'ace soils, 
gravel and clays, to protect the well against accidents of caving in, etc. 
'Vherever drift accumulations occur, drive-pipe is absolutely essential, and 
it must extend down to the solid rock. If the well is started on solid 
rock, drive-pipe is unnecessary. As drive-pipe costs from $1.40 to $1.50 
per lineal fQot, and the amount required to thGroughly protect the wells 
throughout the drift area of Indiana varies from a few feet to four hun­
dred feet, or more, it becomes an item of considerable importance to both 
. the driller and the company. In every case it should be definitely settled 
beforehand who is to retain possession of the drive-pipe. If the well 
should prove to be wholly unprofitable, of course the company do not 
need it, and the driller can readily pull it out and use it again. Perhaps 
the better way is for the contractor to furnish all his own materials in 
drillling a well, and, in the event that the company desire to usa the well, 
they should pay him a reasonable price, previously agreed upon, for both 
drive.pipe and casing. . 
The casing, usually 5j inches in diameter, is the pipe that is put down 
inside the drive-pipe, and extended through the limestones or water-bear­
ing rocks, to shut off the water. It can not be determined positively be­
forehand how much casing will be required. 
In ·the southeastern part of Indiana but very little is necessary, but in 
the northern part of the State 1,200 or 1,300 feet has sometimes been re­
quired. The cost of 5i inch casing is from fifty to sixty cents per lineal 
foot. When a great amount of it is used the cost is considerable. The 
casing, like the drive-pipe, is useless to the company if the well is not 
profitable,. while the contractor can readily draw it out and use it again. 
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Another source of disputes is the work of packing and anchoring the 
well after securing a profitable supply of gas. When Trenton rock has 
been reached, and gas in paying quantities obtained, it is necessary that 
the well should be properly packed and securely anchored. The packing, 
as it is termed, is the process of confining the gas in a pipe of convenient 
size from which it may be conducted to the mains for use. 
Packing pipes of sizes varying from one inch to four inches in diameter 
are used. The size of the packing pipe is governed by the productiveness 
of the wen. This pipe is put down inside of the casing, and extended to 
the gas reservoir. The packer, a device usually made of rubber, is placed 
around the pipe just at the bottom of the shales, and so adj usted as to 
completely shut of the gas from the outside of the pipe, thus securing the 
well against any waste. 
Anchoring is the process of securing the packing pipe, or the casing, if 
no other pipe is used, so that it will not be left out of place by the com· 
pressed gas when the well is completely closed. As a rule the drillers 
consider their contract complete when the required depth is' reached, 
though they sometimes perform the labor of packing and anchoring the 
well, the company furnishing the materials. It is more frequently the 
case, however, that the packing and anchoring is done by experts, who 
de,vote their time excl~sively to that kind of work. 
Where the terms of the contract are not explicit, disputes sometimes 
arise as to who shall incur the expense of' packing the well, the company 
or the contractor. The coptractor who has agreed to complete the well, 
unde"rstands that his work is finished when the required depth is reached, 
while the company understand that it must b3 packed and anchored­
equipped ready for use. 
The inconveniences arising from misunderstandings of this kind may 
all be avoided by a little care in the making of the 'contract. 
A properly constructed contract would require the contractor to furnish 
all his own machinery, drive-pipe, casing and material of every kind that 
is used in- the drilling of a well. The contract should require that the 
drive-pipe extend to the solid rock, and that a sufficient amount of casing 
should be used to thoroughly secure the well against damage by water. 
It may then be provided that the company may retain the drive·pipe and 
casing, in case they desire to utilize the well, by paying a specified price 
for the same, The contract should provide that the company should fur­
nish the pipe and other material for packing the well. As a rule it is 
better to employ an expert to perform the labor of packing and anchoring 
the well, but provision sholild be made for securing the use of the con­
tractor's machinery to perform this work. If it is desired to explode a 
cartridge of nitro-glycerine in the well, an expert is .required for that 
labor also. The machinery of the contractor will be necessary in· the per· 
formance of this work also, and provision should be made for its use. 
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It is better for the contractor to furnish the drive-pipe and casing for 
the reason that if the well proves to be unprofitable he can remove the 
same and use it for the construction of another well without sustaining 
loss. If the company purchase the pipes and the well is a :failure, they 
sustain a loss unless they desire to drill another well. 
SURFACE INDICATIONS OF OIL AND GAS. 
The experience of the past year or more in Indiana has shown that sur­
face indications of oil or gas, as a ,rule, are practically valueless. Wher­
ever gas is discovered flowing out through springs of water, either in the 
drift area or from rock deposits, the fact may betaken as indicating an 
exhausted reservoir, rather than one from which may be obtained a re­
munerative supply of gas. Through0l.lt the drift area of Indiana.. springs 
frequently occur, from which the gas is continually escaping in small 
bubbles. If a barrel, or other vessel, is carefully placed over a spring of 
this kind, and a small pipe inserted into the barrel, the gas may be lighted 
at the end of the pipe, and it will burn continually. But the amount of 
escaping gas is so small that it is practically of no value. This drift gas, 
as a rule, escapes through a sand deposit, that has been cut down into by 
the erosions of streams of water. The gas was generated. in some mass of 
buried vegetation. The reservoir probably never containe'd any valuable 
store, and even if it did at one time contain a considerable accumulation, 
the waste that has been going on for years has practically exhausted it. 
Prohably the greater amount of gas that escapes through the sand de­
posits and springs of the drift regions is that which is now being gener­
ated from the continued decay of vegetable matter in the buried swamps. 
Along the Ohio River and its tributaries, in the -southeastern part of 
the State, where the Hudson River rocks appear at the surface, the 
springs that flow out of the foot of the bluffs frequently contain a consid­
~rable amount of gas, but by no means a sufficient quantity to make it of 
economic importance. This gas, which had its origin in .the Hudson River 
rocks, is assumed to indicate, in many instances, a large reservoir in the 
rocks below.· But a brief consideration of the matter will certainly con­
vince anyone that where there are known to be numerous leaks, in a re­
gion where those leaks hIlve evidently been uninterrupted for hundreds, if 
not thousands of years, the reservoir must certainly be virtually exhausted 
by this time. The slow generation of gas from the petroleum contained 
in the rocks may be manifested in the bubbles of gas escaping from springs 
for scores of years ,to come, but such manifestations should never b~ taken 
as evidence that ,a great reservoir may be found in the depths below. 
Throughout large areas where the Niagara limestones are the surface 
rocks, the same occurrences of gas leaks are quite common. Also 
throughout the Niagara exposures it is common to see places where' petro­
leum flows slowly out through fissura'! in the rocks. In some areas in In­
" 
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diana petroleum is distributed through the entire mass of Niagara rocks, 
but it has never yet been found in them collected in a reservoir from which 
it ,could be obtained in paying quantities. The Niagara rocks are largely 
crystalline, in this State, !lnd consequently, porous, so that the gas and oil 
are permitted to move freely through them. If there ever was any large 
accumulation of gas in the Niagara rocks, throughout the area where they 
are exposed, it escaped ages ago. The gas that escapes from them now is 
evidently that being daily generated from the petroleum contained within 
them. . 
A gas leak is a stronger evidence of an exhausted reservoir than oontra. 
As already stated, where gas is leaking from the rock or drift deposits of 
Indiana, at ·the present time, it must be true that it has been leaking 
through the same channels, and perhaps hundreds of other clmnnels, for 
ages, and has thus practically exhausted the reservoir. The gas observed 
to be leaking from the surface deposits at Findlay, Ohio, before the dis­
covery . of the great reservoirs beneath, was certainly not Trenton gas . 
. The drift contains gas, the Niagara and Hudson River rocks contain gas, 
and the leaking gas at Findlay, Ohio, was evidently from some of these 
deposits. If the numerous leaks noticed throughout that region had been 
from the Trenton rocks, the immense reservoir below would have been 
long ago exhausted. The gas in the Findlay reservoir is wholly confined 
by impervious rocks. The over-lying Utica shales are two hundred to 
three hundred feet thick and so close in texture that gas can. not permeate 
them. Just 80 in the great Indiana field. The gas reservoir here lies 
below from fifty to four hundred feet of impermeable Utica shales. Un­
less these shales have been fractured by shrinking of the earth's crust, or . 
upheaval, they are wholly impervious to gas or any other fluid. To obtain 
gas in paying quantities, it must be completely confined in impervious 
rocks; and I repeat the statement that gas leaks are not favorable indica­
tions of large reservoirs in the immediate vicinity. 
A knowledge of the geological formations to be penetrated is absolutely 
essential to an intelligent search for gas. It must be known that there is 
a formation of rocks lying below, capable of forming a reservoir under 
favorable conditions. All sandstone formations are porous, and all lime­
stone formations are porous in certain areas. The shales, of course, as a 
rule, are impervions, but these are important, as they form the impene­
trable covering for the gas, of which they are, probably, largely the 
source. Wherever it is known that there is an under-lying deposit of 
limestone or sandstone, over which there is a considerable thickness of 
impervious shale, it may be safely assumed that there is a possibility of 
finding gas in that locality. Careful examinations should be made to de­
, termine whether or not there have been structural disturbances of the 
strata. If the rocks have been greatly tilted, or fissured by upheaval, it 
will be a waste of means to attempt to get gas in that locality. But if 
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the eHect of the disturbance has been merely to wrinkle the strata, if the 
compression has been just sufficient to produce a series.of low folds, or 
arches, then explorations may be prosecuted in that locality with the 
greatest of oonfidence. In locating wells in such territory, care should 
be taken to determine, as accurately as possible, the summits of the arches 
or folds. The location of a well, in unexplored territory, where the 
structural features admit it, sh~uld be upon an arch. 
In ureas' where structural disturbances have not ocuurred, it is only 
necessary to acquire a thorough knowledge of the strata to be penetrated. 
It is not at all likely that structural changes assisted in any way in the 
generation of gas; hence the confinement of gas in' the rocks does nor 
depend upon structural conditions. Where structural changes have oc, 
curred in g6S reservoirs, the accumulations of stored gas have been affected 
to some extent, inasmuch as the filling 'of the synclines with water ,would 
force the gas into the arches; but it will probably be developed sooner or 
later that there are VMt accumulations of both gas and oil in areas where 
structural disturbances have never occurred. 
! , 
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STRUCTURAL FEATURES OF INDIANA. 
The surface elevations of Indiana vary from about 875 feet above sea 
level along the Ohio River in Vanderburg a.nd Posey Counties, to 1,250 
feet or more above in Randolph County. 
,There is, therefore, a difference of about 900 feet in the extreme 
elevations of the State. The average altitude is about 800 feet above 
sea level. The surface consists of one broad plain, broken only by the 
eroded valleys of the streams, anrl is a part of the eastern portion of the 
great Mississippi basin. The northern half of the State consists of a 
broad expanse of generally level lands, interrupted only by the gentle 
slopes of the water courses. Very few exposures of rocks occur 
throughout this portion of the State, the surface deposits being almost 
wholly of glacinl origin. ' 
The southern part of the State is, in many of ,the counties, consider­
ably broken by the erosions of tha numerous streams. 
The general direction of' the drainage line is southwesterly, following, 
as a rule, the direction of the dip of the strata in the southern part of' 
the State. In the extreme northeast corner of the State the drainage 
is northeasterly, and in the northwest corner of the State, westerly. 
The oldest rock formations are exposed in the southeastern part of the 
State. The rocks exposed there are those of the Lower Silurian forma­
tion, and are equivalent to the Hudson River rocks of New York. 
These rocks are the surfaee rocks, or may be seen outcropping in the 
following counties, viz.: Clark, Dearborn, Decatur, Fayette, Frankli~, 
Jefferson, Ohio, Ripley, Switzerland, Union and ·Wayne. The greatest 
thickness of exposed Hudson River rocks, in this State, so lar as my 
knowledge extends, is 536 feet, in Dearborn County. The greatest 
accumulations of Hudson River rocks yet penetrated by the drill are at 
Greensburg, Decatur County, where they are 713 feet thick. 
From the various exposures of these rocks, or, at least, from the 
extreme limits of the exposures, there is a dip, more or h:lsS rapid, to the 
north, northwest, west and southwest. The extent of this dip vari€s 
considerably, in some places beingi!carcely distinguishable, while in 
H)-GEOLOGY. 
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others it amounts to 50 feet or' more to the mile. The 'more rapid dips 
are to the north in the northern part of the State, and to the southwest 
in the southern part of the State. 
The rocks that immediately underlie the Hudson River rocks in Indi­
ana are the Utica shales. The drill, within the past year, hlljil revealed 
the fact that these shales underlie every portion of the State. They 
vary in thickness from 20 to about 400 feet. Lying immediately below 
the bluish-gray limestones and shales of the Hudson River rocks, they 
may usually be recognized by their black or brownish-black color. 
Immediately below the Utica shales lie the Trenton limestones. 
This group, which derives its name from the exposures at Trenton Falls, 
New York, has a thickness of 451 feet at Lawrenceburg, Indiana, 522 
feet at Connersville, 510 feet at Richmond, 620 feet at Indianapolis, 626 
feet at Bloomington, and 434 feet at Delphi, Indiana. These rocks, 
like the Utica shales, underlie every portion of t,he State. 
Just underneath the l'renton roc~s is a great sandstone deposit,-of 
unknown thickness, which, for various reasons, I conclude is the Pots­
dam sandstone. 
The Potsdam Sand8tone.-Tbis group, like the Trenton and Utica, 
probably underlies the whole of Indiana. Lying, as it does, several 
hundred feet be~eath the surface, it is impossible to identify it positively 
without the aid of characteristic fossils, and these, of course, have not 
been found in the few wells that have penetrated this rock. At Law­
renceburg, Connersville, and some other points in the eastern part of the 
State, where it has been reached by the drill, it is a fine-grained, hard, 
pinkish or brownish colored sandstone, without any traces of lime. At 
Indianapolis it is still a fine-textured, hard and pure sandstone._ At 
Bloomington, where it was penetrated to the depth of 274 feet, it is 
somewhat coarse, white, and quite friable, or incompletely cemented at 
the top, becoming finer and harder lower down, with a considerable 
proportion of iron. At 270 feet it contains a considerable amount of 
lime. At Delphi, where the drill penetrated it 10 feet, it is a fine­
grained, even-textured sandstone, nearly pure white, and almost pure 
silica. Throughout the whole of the eastern part of the State it is 
almost uniform in color, compactness and texture. 
The Potsdam sandstone was found at a depth of 293 feet below sea 
level at Lawrenceburg, 402 feet below at Connersville, 580 feet below 
at Union City, 799 feet below at Indianapolis, 734 feet below at Delphi, 
and 1,734 feet below at Bloomington. The dip from Lawrenceburg to 
Bloomington. a distance of 104 miles westward, is 1,441 feet, or 14 feet 
to the mile. From Lawrenceburg to Union CitY,,95 miles due north, the 
dip is 287 feet, only 3 feet to the mile. From Lawrenceburg to Conners­
ville, 45 miles north, the dip is 109 feet, 2! feet to the mile. From 
Connersville to Indianapolis, 57 miles west, the dip is 397 feet, or 7 feet 
to the mile. 
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There are, doubtles, numerous contortions, or wave-like folds in these 
. rocks at many points intervening between the places enumerated, but as 
the drill has penetrated to greater depths than the Trenton rocks at but 
few places, the arches and troughs have not been revealed. So far, 
the Potsdam sandstone has not been penetrated at any point north of 
the Wabash River. 
The Potsdam sandstones have never yet yielded gas nor oil in paying 
quantities, if, indeed, in any quantity at all. The name was derived 
from the exposures at Potsdam, Lawrence County, New York. 
Tlte Trenwn Limeswne8.-These rocks, although they are not exposed 
at any point in this State, on account' of the vast accumulations of 
natural gas and petroleum found within them, have recently attained 
an importance scarcely exceeded by any other group of rocks within the 
borders of the State. They lie immediately above the Potsdam sand­
stones, and approach nearest the surface at Lawrenceburg, in the ex­
treme southeastern corner of the State, where they are found in well 
No.1, at a depth of 349 feet, 158 feet above sea level. At Brookville, 
30 miles north of Lawrenceburg, they are 550 feet below the surface, 
and 174 feet above sea level. At Connersville, 25 miles north 
of Brookville, they are 705 feet below the surface in well No." 2, and 117 
feet above sea level. At Cambridge City, 13 miles north of Conners­
ville, they are 766 feet below the surface, and 174 feet 6 inches above 
sea level. At Winchester, 25 miles north of Cambridge City, in well 
No.3, they are 1,076 feet 6 inches below the surface, and 68 'feet 6 
inches above sea level. At Ridgeville, 8 miles north of Winchester, 
they are 981 feet below the surface, and 1 foot above sea level. At 
Portland, 11 miles north of Ridgeville, they are, in well No.3, 981 feet 
3 inches below the surface, and 59 feet 3 inches below sea level. At 
Decatur, 27 miles north of Portland, they are 1,030 feet below the sur­
face, and 223 feet below sea level. At Ft. Wayne, 21 miles north of 
Decatur, they are 1,437 feet below the surface, in well No.2, and 650 
feet below sea level. At Auburn, 28 miles north of Ft. 'Vayne, they 
are 1,937 feet below the surface, and 1,069 feet below sea level. At 
Butler, 11 miles northeast of Auburn, they are 2,057 feet below the 
surface, and 1,194 feet below sea level. 
The following table, No.1, shows the consecutive strata encountered 
in boring wells at each of the places above .inentioned, with the thick­
ness of each stratum, total depth of well, and the distance above or below 
sea level at which Trenton limestone was reached. Three wells have 
been drilled at Lawrenceburg, four at Brookville, four Itt Connersville, 
one at Cambridge City, six at Winchester, two at Ridgeville, seventeen 
at Portland, two at Decatur, five at Ft. Wayne, two at Auburn and one 
at Butler.* 
" At the time this report was written. 
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TABLE No. I . 
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Lawrenceburg. 139 1&5 25 451 40 "158 840 
Brookville. . 518 32 120 "174 670 
Connersville. 00 375 240 61 '"117 766 
Cambridge Oity : 96 2 400 268 133 . \ "174 900 
Winchester ... 131 69 2i 553 240 9/\ "'53 1,110
Ridgeville .. 30 200 12 436 303 167 ':'1 1,148
l'ortiand, No.2 58 192 500 240 24 63 924 
Decatur . 39 'sO 4liO 20 29] 200 10 223 1,040 
Ft. Wayne, No. 1 77 30 550 20 400 351 70 693 1,498
Auburn ..... 280 +120 t963 300 268 'JJ1 1.069 1,964 Butler. 378 108 H,064 300 200 :89 1,194 2,139 
.. Trenton above sea level. 
t Black shale, 120 feet. 
t Oorniferous. Wa.terlime and Niagara.. 
Trenton pock rises from Lawrenceburg to Brookville, falls from Brook­
ville to Connersville, rises from Connersville to Cambridge City, and 
falls gradually from Cambridge City to Ft. Wayne and Jtorthward, at 
the rate of about 5! feet to the mile. In Steuben County it will prob­
ably be found in the neighborhood of 1,400 feet below sea level. 
At North Vernon, Jennings County, fifty miles west of Lawrence­
burg, Trenton rock is found 980 feet below the surface and 253 feet 
below sea level. At Greensburg, twenty-five miles north of Vernon, it 
is 920 feet below the surface and 22 feet above sea level. At Rushville, 
twenty miles north of Greensburg, it is 860 feet below the surface and 
124r\lo- feet above sea level. At New Castle, twenty-five miles north of 
Rushville, it is 876 feet below the surface, in well No.1, and 104 feet 
above sea level. At Muncie, sixteen miles north of New Castle, it is 
898 feet below the surface, in well No.1, and 77 feet above sea level. 
At Eaton, eleven miles north of Muncie, it is 890 feet below the sur­
face, and 20 feet below sea level. At Hartford City, seven miles north 
of Eaton, it is 935 feet below the sur&ce, in well No.2, and 40 feet 
below sea level. At Montpelier, nine miles north of Hartford City, it 
is 962 feet below the surfaee, and 110 feet below sea level. At Bluffton, 
thirteen miles northeast of Montpelier, it is 1,075 feet below the sur­
face, in well No.2, and 223 feet below sea level. At Huntington, 
twenty miles northeast of Bluffton, it is 995 feet below the surfaee, in 
well No.1, and 255 feet below sea level. At Columbia City, twenty 
miles north of Huntington, it is 1,367 feet below the surface, and 545 
feet below sea level. At Albion, twenty miles north of Columbia City, 
it is 1,980 feet below the surface, and 973 feet below sea level. 
-, .~,' 
, 
221STRUCTURAL FEATURES OF INDIANA. 
The following table, No 2, shows the thickness of the strata encoll!Ilt­
ered at the various points above mentioned, total depth of well and 
distance of Trenton above or below sea 'level. 
TABLE No. II. 
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North Vernon 11 58 222 29 440 220 470 253 i 1,450
GreenSburg NO:l: : : : 7 90 713 110 63 "'22 983 
Rushville, N0.1..... 60 . 40' 180 '20 300 280 124 "124 984 
New No.1 •••. 333 200 343 421 °104 1,297 
MUll o 1 •..•.. 265 300 311 22 "77 898 
. '10'Eato o. I .. 190 400 290 32 12 922 
Hartford City No: 2' : : 's2 180 533 140 32 40 007 
Montpelier, 0.1 .... 17 233 . / . 450 262 19 1I0 9!!l 
Bluffton. No.2 .••.. 51 3d 479 340 175 31 238 1,106
Huntington, No.1 .. 2 38 370 275 320 39 255 1,034
Columbia, City •.... 224 46 480 400 218 40 546 1,409 
Albiou .. ,. ....... 375 "65 65 t35 815 285 250 24 973 l,9l4, 
.. Abllve sea level. 
t Oriskany, probably 5 ft. 
The drill has revealed that the Trenton limestones rise 275 feet from 
North Vernon to Greensburg, a distance of 25 miles, or 11 feet to the 
mile; from Greensburg to Rushville, a distance of 20 miles, they rise 102 
feet, but a little more than 5 feet to the mile; from Rushville to New 
Castle, 24 miles, they fall 20 feet, less than 1 foot to the mile; from 
New Castle to Muncie, 18 miles distant, they fall 27 feet, Ii- feet to the 
mile; from Muncie to Eaton, distant 11 miles, they fall 91 feet, more 
than 8 feet to the mile; from Eaton to Montpelier, distant 16 miles, 
they fall 98 feet, about 6 feet to the mile; from Montpelier to Hunting­
ton, distant about 22 miles, they fall 145 feet, about 7 feet to the mile; 
from Huntingt{)n to Columbia City, distant 20 miles, they fall 291 feet, 
nearly 15 feet to the mile, and from Columbia to Albion, distant about 
22 miles, they f~l 427 feet, about 20 feet to the mile. 
At .Teffersonville, on the Ohio River, the Trenton rocks lie 856 feet 
below the surface, and 401 feet below sea level; at Seymour, 49 miles 
north, they lie 1,100 feet below the surface, and 472 feet below sea 
level; at Columbus, 18 miles north of Seymour, they are 955 feet below 
the surface, an\'{ 325 fe~t below sea level; at Shelbyville, 24 miles north 
of Columbus, they are 837 feet below the surface, in well No.1, and 79 
feet below sea level; at Greenfield, 18 miles north of Shelbyville, they' 
are 985 feet below the surface, in well No.1, and 54 feet below sea 
level; at Anderson, 22 miles north of Greenfield, they are 814 feet be­
low the surface, in well No.2, and 66 feet above sea level; at Marion, 
. '. 
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31 miles north of Anderson, they are 878 feet below the surface, in well 
No.3, and 67 feet below sea level; at La Fontaine, 10 miles north of 
Marion, they are 900 feet below the surface, and 6 feet below sea level; 
at Wabash, '10 miles north of La Fontaine, they ar~ 878 feet below the 
surface, and 198 feet below sea level; at North Manchester, 15 miles 
north of Wabash, they are 1,030 feet below the surface, and 255 feet 
below sea level; at Warsaw, 19 miles north of North Manchester, they 
are 1,387 feet below the surface, and 570 feet below sea level; at 
Goshen, 24 miles north of Warsaw, they are I,S}."i feet below the sur­
face, and 1,076 feet below sea level. 
The following table, No.3, shows the thic'kness of the strata encoun­
tered in wells at the various points mentioned above, together with the 
total depth of the wells, and distance of Trenton rock above or below 
sea level: 
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Jelfersonville ••• 45 i 40 · .. Uk'\ 20 500 146 401 856 Seymour • • • • • : : : 75 • i30 • 25 .. 190 · . 500 16.5 91 472 1,194 Columbus ••..•••• 26 74! 21 · .. 259 · . 440 135 1"155 325 l,nO Shelbyville, No.1. • • • 48 
· . 
20 
· . 
202 450 Il1 86 79 92.3 
ttreenlleld, No.1 .••. 205 · .. · . · .. 170 400 210, 14 54 999 
AndersoYi No.2. • • • 114 · .. · .. 18~ 20 440 51 24 ''66 831! Mari6n. 0.5...... 185 · . · .. 145 . . 350 220 36 49 906 La Fontaine 	. • • • . • 300 225 175 200 23 6 923· .. · . WabaskI ~o.l ••.•• 25 · .. · . 40 425 · 30 200 158 54 138 932 North anehester ..• 274 · .. · .. 300 " 250 306 50 3';5 1.180" Warsaw,No.l ••••. 224 '00 592 . . 200 287 " .. 570 1,464 
Goshen ••••.•••• 165 3os? • "80 32 728 
· . 307 215 . .. 1,076 . . 
.. Trenton above sea level. 
The stations mentioned in the foregoing table are all very near to a 
due north and south line running entirely through the State. Ander­
son, almost in the center, is on the summit of the Trenton rocks. At 
this point they are 66 feet above sea level. Southward, from Anderson 
to Greenfield, the dip is nea:rly 6 feet to the mile; from Greenfield to 
Shelbyville it is 1 foot to the mile; from Shelbyville to Columbus it }S 
10 feet to the mile; from Columbus to Seymour it is 8 feet to the mile; 
from Seymour to Jeffersonville it is northward Ii feet to the mile. 
Northward, from Anderson to Marion, the dip is 4 feet to the mile. 
'From Marion to La Fontaine the Trenton rocks rise at the rate of 4 feet 
to the mile, but they fall from La Fontaine to Wabash at the rate of 13 
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feet to the mile. From Wabash to North Manchester the dip is 15 feet 
to the mile; from North Manchester to 'Warsaw it is 12 feet to the mile, 
and from \Varsaw to Goshen, 25 feet to the mile. 
At the Gas Worb well, Indianapolis, Trenton rock is 179 feet below 
sea level; at Broad Ripple, nine miles north, it is 109 feet below sea 
level; at Noblesville, eleven miles north of Broad Ripple, it is 76 feet 
below sea level in the Banner well; at Tipton, seventeen miles north of 
Noblesville, it is 129 feet below sea level in well No.1; at Kokomo, 
fifteen miles north of Tipton, it is 97 feet below sea level in well No.4; \ 
at Peru, twenty-one miles north of Kokomo, it is 229 feet below sea 
level in well No.2. 
The following table, No.4, gives a record of the strata passed through 
in boring wells at the stations mentioned along the line of the Lake Erie 
-& 'Vestern Railroad from Indianapolis to Peru: 
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2~ 20 257 20 400 84 24 109 688 	 (ias. 
.Noblesville, No.5 .•.•. 73 
· . · . . . 
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A little
Tipton, No.1 .••. . . 139 260 36 400 132 33 129 1.030
. · . 
· . · . 
· 
30 	 gas &. oil • 
Kokomo. No.4. ..... 61 59 270 30 265 251 22 fI7 958 	 Gas. 
Peru. No.~ .•. .. . . . .. 10 · . · . 50 360 15 249 200 27 229 956 	 Dry. 
• ~ .. .. 	 191•Rochester. . • a 245 
· . · . 
. . 52.5 .. 200 24 351 1.185 
. From Indianapolis to Broad Ripple the Trenton rocks rise at the rate 
of 8 feet to the mile; from Broad Ripple to Noblesville they rise at the 
rate'of 3 feet to the mile; from Noblesville to Tipton they fall 	at the 
rate of 3 feet to the mile; from Tipton to Kokomo, they rise at the rate 
of 2 feet to the mile; from Kokomo to Peru they fall at the rate 'of 6. 
feet to the mile 
At Martinsville, Morgan County, the Trenton limestones are 780 feet 
helow sea level; at Bridgeport, twenty-one miles north, they are 247 feet 
below sea level; at Lebanon, twenty-two miles north, and six miles west 
of Bridgeport, they are 302 feet below sea level; at Frankfort, eighteen 
miles north of Lebanon, they are 227 feet below sea level; at Delphi, 
twenty miles north of Frankfort, they are 334 feet below sea level in 
well No.1, and 31)0 feet below sea level in well No.2. 
• 
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The following table, No.5, shows the thickness of the different groups 
of' rock encountered in boring wells at the places above mentioned, to­
gether with the depth to Trenton, total depth of well, etc. ; 
TABLE No. V. 
STATIONS. 
= 
.;:; 
.S 
S 
Martinsville•.•. 85 120 62 216 20 420 131 51 780 l.448 No gas. 
Bridgeport •••. 140 .•• 134 20 220 24 455 55 70 247 1.108 No ga.B. 
Lebanon.. " . 378 302 1,800 No ga.s.
Frankfort ..••. 278 60" .300 3ri 2'iO '150 260 227 1,328 No FR,S. 
Delphi. No.1. . 587 .• 220 !lS 12 334 912 No ga~. 
From Martinsville to Bridgeport the Trenton limestones rise 533 feet, 
or nearly 24i feet to the mile; from Hridgeport to Lebanon they faU 55 
feet, about 2-l feet to the mile; from Lebanon to Frankfort they rise 75 
feet, or 4 feet to the mile;. from Frankfort to well No.1, Delphi, they 
fall 107 feet, or 5i feet to the mile. . 
In well No.1, at Delphi, the Trenton limestones were reached at a 
depth of 334 feet below sea level, w~ile in well No.2, bored near by, 
they were found 16 feet lower down, or 350 feet below sea level. This 
fact clearly proves that the marked distuFbances in the strata so clearly 
ilisclosed in the surface exposures at that place are just what the common 
observer will conclude that they' are, simply distortions produced by 
physical or mechanical forces. 
The paper entitled "The Wabash Arch," which appeared in the Fif­
teenth Report of the State Geo]~gist, was written before the first well 
was drilled in the Indiana gas field, and the conclusions therein pre­
sented were the result of superficial examinations only, but the later 
facts revealed by the ddll in the numerous gas wells of the State, when 
carefully studied, furnish still stronger and more direct evideuce of the 
correctness of those first conclusions. The views set forth in that first 
article were undoubtedly correct in the main. 
At Bloomington, Monroe County, the Trenton limest~:mes lie 1,108 
feet below sea level; at Crawfordsville, seventy-three miles north, they 
are 664 feet below Bea level; at the Lafayette well No.1, near Porter 
Station, thirty-two miles north of Crawfordsville, they are 548 feet be­
low sea level ;' at Monticello, twenty-two miles north and a little east of 
the Lafayette well, they are 338 feet below sea level; at Francisville, 
nineteen miles north of Monticello, they are 200 feet below sea level; 
at Valparaiso, thirty-six miles north, and a little west of Francisville, 
they are 602 feet below sea level. 
, I 
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The foiiowlng table, No.6, shows the thickness of, the strata encount­
ered in wells at each of the points mentioned above, together with the 
depth .of TrentDn },Dck belDw sea level, and the tDtal depth .of well. 
TABLE No. VI. 
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Bloomi.n,r.f'on •. , .. 6 749 155 15 240 4!l5 180 626 1.108 2,730 
CrawfoT avilla , 140 410 80 55 380 , . 250 11~ 69 664 1.49. 
Lard.yette, No, 1 • : ' 100 120 60 100 · . 28S 110 72 548 1.2OIl
'40Monticello ...•.. 205 . . 465 120 170 63 3.38 1,0:S 
Francisville K 60 542 235 100 10 200 ~ · . 
Valparaiso • : : : : i 125 ... "65 70 80 505 · . .260 195 ·144 602 1.441 
Fr.om Bl.oDmingt.on to Crawfordsville the TrentDn limestones rise at 
the rate .of abDut 6k feet tD the mile; fr.om Crawf.ordsville to Lafayette 
they rise at the rate .of about 4 feet tD the mile; frDm Lafayette to 
MDnticellD they rise at abD~t the rate .of· 9~ feet tD the mile; fr.om 
MDnticellD tD Francisville they rise at the rate .of a little mDre than 7 
feet tD the mile, but fr.om Francisville t.o ValparaisD they fall at the 
rate .of ab.out 14 feet t.o the mile. At Francisville the Trent.on lime­
stDne~ are 402 feet higher than they are at ValparaisD, a little mDre than 
thirty miles nDrth, and 348 feet higher than they are at Lafayette, ab.out 
the same distance south, and 464 feet higher than they are at Crawf.ords­
ville, still farther sDuth. The t.otal elevatiDn .of the Wabash Arch in this 
pDrti.on .of the State approximates 500 feet, even if it dD!ls n.ot exceed 
that height. Whatever the causes that pr.oduced this elevati.on, and 
whatever differences .of opini.on may be entertained c.oncerning its .ori­
gin, the facts .of its existence are abs.olute. But when the dist.orted and 
tilted ·cDnditi.on .of the expDsed rDcks thr.oughDut this regiDn are cDnsid­
~red, t.ogether with the c.ontinued, and, in many places, the abrupt dip 
.of the strata s.outhward and nDrthward fr.om it, the cDnclusiDn is f.orced 
that it was prDduced by the physical fDrces .of nature, at a period infi­
nitely rem.ote. . 
At Rockville, Parke C.ounty, Trenton rock is 1,412 feet belDw sea 
level; at Oxford, BentDn CDunty, fifty miles n.orth, it is 570 feet bel.ow 
sea level; at FDwler, seven miles n.orth .of Oxford, it is 181 feet bel.ow 
sea level; at Kentland, twelve miles northwest .of FDwler, it is 370 feet 
belDw sea level; at Rensselaer, seventeen miles nDrtheast .of Kentland, 
it is ~62 feet below sea level. The dip frDm Fowler to Kentland, nDrth­
west, is a Httle more than 7 feet tD the mile; frDm Fowler t.o Oxford, 
" .1,' 
t. P 
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south, it is 58 feet to the mile, and from Oxford to Rockville it is about 
17 feet to the mile; from Rensselaer to Kentland, south, it is 6t feet to 
the mile. 
The following tahle, No.7, gives the thickness of the strata encount­
ered in wells at the ahove mentioned stations, together with depth to 
Trenton, total depth of wells, etc. : 
TABLE No. VII. 
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:Rockville 96 259 689 102 62 370 324 108 10 1,412 2.110 Dry.
Oxford. 8S.~ 100 45. 381\ 18!) 188 570 
fowler. 280 92 45 2.'38 185 155 181 995 
Kentland 100 100 45 805 300 210 00 370 1.120 
Rensselaer: 158 896 
We have no accurate records of any wells due north of Kentland, 
Ind., showing the thickness of the strata nor the dip of the rocks. 
The seven tahles given above give a very correct idea of the variations 
'in altitude of the Trenton limestone in a north and south direction 
through the State. Sections of wells will be given further on, which 
show more marked irregularities of structure than the foregoing. Great 
care has been taken to procure the most reliable data concerning the 
many wells bored for natural gas throughout the State, and the sec­
tions given herewith may be regarded as the most reliable that it has 
been possible to procure. 
To more thoroughly show the position of Trenton rock, as regards sea 
level, the following tables are presented, which show its dip, or varia­
tions in elevation on lines running easterly and westerly through the 
State. These in a number of instances include wells not given in the 
seven preceding tables. 
At Lawrenceburg, Dearborn County, the Trenton limestones are 158 
feet ahove sea level; at North Vernon, fifty miles west,_ they are 253 
feet below sea level; at Seymour, fifteen miles west of N orth Vernon, 
they are 472 feet below sea level. 
The following table, No.8, shows the thickness of the strata encoun­
tered in the wells at each of the places mentioned, depth of Trenton 
ahove or below sea level, etc. : 
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TABLE No. VIII. 
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"Trenton above sea level. 
From Lawrenceburg to North Vernon the dip of Trenton rock is a 
little more than 8 feet to the mile, and from North Verllon to Seymour 
it is a little more than 14k feet to the mile. .
• 
At Brookville, Franklin County, about thirty miles north of Lawrence 
burg, the Trenton limestones are 174 fe,et above sea level; at Greensburg, 
twenty-six miles west and six miles south of Brookville they are 24 feet 
above sea level; at Columbus, twenty-two miles west, and about eight 
miles south of Greensburg they are 325 feet below sea level, and at 
Bloomington, thirty-thTee miles west of Columbus, they are 1,108 feet 
below sea level. From Brookville to Greensburg the dip is at the rate 
of 6 feet to the mHe, from Greensburg to Columbus it is at the rate ofI 
16 feet to the mile, and from Columbus to Bloomington it is at the rate 
of nearly 24 feet to the mile. 
The following table, No.9, gives the thickness of the strata encoun­
tered in drilling wells at Brookville, Greensburg, Columbus and BloQm­
ington, with the distance of Trenton rock above' or below sea level, 
total depth of well, etc. : 
TABLE No. IX. 
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Brookville ... 
· . · .. · . 
. . .. 
· . 518 32 120 "'174 670 Hreensburg . . , 'i 
· . · .. . . . 90 713 110 63 "'22 9M Columbus, . .. 26 
· . 
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. 440 135 155 325 l,nO
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· . 
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,. Trenton above SOli. level. 
Connersville, Fayette COllnty, is twenty-nve miles nortll of Brookville. 
At Connersville the Trenton limestones are 117 feet above sea level i at 
< ; # 
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Rushville, eighteen miles west of Connersville, they are 124 feet above 
sea level; at the Muth well, Morristown, fifteen miles west of Rushville, 
they are 44 below sea level; at Shelbyville, fifteen miles southwest of 
Morristown, they are 79 feet below sea level: at Martinsville, thirty-six 
miles west of Shelbyville, thEJY are 780 feet below sea level. 
From Connersville to Rushville the Trenton rocks rise at the rate of' 
about one-half foot to the mile; from Rushville to Morristown the dip 
is at the rate of about 11 feet to the mile; from Morristown to Shelby­
ville the dip is at the rate of 2i feet to the mile; from Shelbyville to 
Martinsville the dip is at the rate of about 19 feet to the mile. 
The following table, No. 10, shows the thickness of strata passed 
through in boring wells at the several places -mentioned, the elevation of 
Trenton rock as compared with sea level, total depth of wells, etc. : 
Richmond, Ind., is about twenty miles north of Connersville, and 
< fifteen miles east. At Richmond the Trenton limestone is 79 feet above 
sea level: at Cambridge City, fifteen miles west, it is 174 feet above 
sea level; at Knightstown, nineteen miles west of Cambridge City, it is 
113 feet above sealevel; at Greenfield, thirteen miles west of Knights­
town, it is 54 feet below sea level; at Indianapolis, twenty miles west of 
Greenfield, it is 179 feet below sea level; at Bridgeport, nine miles 
west of Indianapolis, it is 247 feet belo~ sea level, and at Rockville, 
fifty miles west of Bridgeport, it is 1,412 feet below sea level. ' 
The dip of rocks from Cambridge City eastward to Richmond is at 
the rate of about 6 feet to the mile, and from Cambridge City to 
Knightstown westward, it is at the rate of but little more than 3 feet to 
the mile. From Knightstown to Greenfield the dip is at the rate of 
about 13 feet to the mile, but from Greenfield to Indianapolis it is little 
more than <6 feet to the mile. From Indianapolis to Bridgeport the 
rocks dip at the rate of feet to the mile, and from Bridgeport to 
Rockville at the rate of 23 feet to the mile. 
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The following table, No. 11, shows the thickness of the various groups 
of rocks encountered in boring wells at the points named, together with 
the altitude of Trenton limestone with respect to sea level, total depth 
of well, etc. : 
TABLE No. XI. 
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Richmond. . , 500 380 50 ':'7!! 1,400 
Cambridge city: : ill;' 2 400 268 133 #1,. 900 
Knightstown•••. 64 . 260 300 199 ~13 "lI:l I.O:l6 
Greenfield ..•.. 205 170 4~0 210 14 54 999 
Indianapolis. 118 68' 20 200 20 000 74 620 179 1.520 
Bridgeport. . 140 124 20 2H 4'\5 55 70 247 1,108 
Rockville .. 96 259 6s9 102 62 370 324 108 10 1,412 2,llO 
"Trenwn above sea level. 
At Winchester the top of Trenton limestone is 43 feet above sea level .' 
In well No. 1. From 'Vinchester to Muncie it rises at the rate of neatly 
3 feet to the mile, and in well No.1, at the latter place, it is 97 feet 
above sea level. From Muncie to Anderson there is a dip of 2 feet to 
t~e mile; from Anderson to Noblesville the dip is greater, being aF the 
rate of 7t feet to the mile. From Noblesville to Lebanon the dip in­
creases to 9 feet to the mile, and from Lebanon to Crawfordsville it is 
still more rapid, being at the rate of 18 feet to the mile. 
The following table, No. 12, gives the records of wells at the points 
mentioned ab~ve, showing thickness of strata, etc. : 
TABLE No. XII. 
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Winchester, Nfl. 1 147 71 582 250 90 "4a 1'MgMunoie, No.1 ' , 2k\5 400 211 2~ "97 
Anderson, . . 114 206 440 54 24 ''66 838 
N obl"sville, Dann'er 
Well, .. 73 236 300 76 9 76 853 
Lebanon 302 1,800CralVCordsvill~ : 140 410 80 55' 380 250 115 ;69 664 1,499 
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­
*Trentol1 abo S"lt lev~l. 
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At Portland, Jay County, the top of Trenton limestone is 90 feet 
below sea level in well No. 2; at Hartford City, twenty-two miles west, it 
is 40 feet below sea level, the eastward dip between the two points being 
at the rate of a little more thon 2 feet to the mile. From Hartford City 
to Fairmount, twenty miles west, the westward dip is only 1 foot in twenty 
miles, the top of the limestone being 41 feet below sea level in well No. 
1, at the latter point. From Fairmount to Kokomo the dip is at the, 
rate of a little more than 2 feet to the mile; from Kokomo to Lafay­
ette it is at the rate of 10 feet to the mile, and frOID Lafayette to Ox­
ford, Benton County, it is at the rate of only 1 foot to the mile. 
The following table, No. 13, shows the thickness of the various 
groups of rocks encountered in drilling wells at the points mentioned 
above, together with depth of Trenton limestone below sea level, etc. : 
TABLE No. XIII. 
STATIONS. 
Porthtnd. No.2. 58 192 500 240 14 90 l.O04 
lIa,rlford Oity . , H2 ISO 533 140 28 40 96.3 
Fuirmount, No.1•. 35 350 240 3t 41 965 
Kokom!>, No 4, .. 61 30 ~ 265 251 22 97 958 
L"t..y~tte, P!>rter's. 2sti •.. 300 198 20 548 1,148 
Oxford 385 .100 50 30 ~~ 255 188 20 570 1,293 
At Decatur, Adams County, the top of Trenton limestone is 223 
feet below sea level; at Huntington, thirty miles west, it is 247 feet 
below sea level; at Wabash, nineteen miles west· of Huntington, it is 
197 feet below; at Logansport, twenty-nine miles west of Wabash, it is 
344 feet below; at Monticello, a little more than twenty nriles west of 
Logansport, it is 338 feet below, and at Kentland, about twenty-five, 
miles west of Monticello, it is 379 feet below. The westward dip of the 
strata from Deca~ur to Huntington is less than one foot to the mile; 
from Huntington to 'Wabash it. rises at the rate of about 2! feet to the 
mile; from Y{abash to Logansport the dip is at the rate of 5 feet to the 
mile; from Logansport to Monticello it rises at the rate of t foot to 
the mile, and from Monticello to Kentland falls or dips at the rate of 
1~ feet to the mile. 
Table No. 14 shows the thickness of strata drilled through in wells at. 
the above named places, the depth of Trenton rock below sea level, etc. : 
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TABLE No. XIV. 
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Decatur. 39 . " 4': 440 300 21I 10 223 1,040Huntingt~n' , : : 441 266 315 2t7 1,0'22 
Wabash, No.2. , 28 40 485 160 165 54' 198 932 
Logansport, No.1 344 
Monticello •.•. io5 .'. 515 i70 120 63 338 1,073 
Kentlal).d. 100 ioo 45 305 300 210 60 379 1,120 
Ft. 'Vayne is about fifteen miles north of Decatur, and about eight 
miles west. At Ft. Wayne, in well No.2, Trenton rock is about 650 
feet below sea leyel; at Columbia City, twenty miles northwest, it is 545 
feet below sea level; at Rochester, about thirty-eight miles west, and a 
little south of Columbia City, it is 351 feet below sea level; at Kewana, 
eleven miles west of Rochester, it is 274 feet below sea level; at Francis­
ville, twenty miles west of Kewana, it is 200 feet below sea level; at 
Renssalaer, eleven miles west of Francisville, it is 158 feet below sea 
level. It will be noticed that there is an eastward dip of the rooks all 
the way acrof3s the State from Renssalaer to Ft. Wayne, the average dip 
is about 5 feet to ,the mile. 
The following table, No. 15, shows the thickness of the various strata 
eneountered in drilling wells for gas at the points above mentioned, 
depth to Trenton rock, altitude of Trenton rock as compared with sea 
level, etc. : 
TABLE No. XV. 
STATIONS. 
Fort Wayne, No.2. no .. 34 571 410 312 21 660 1,458 
Columbia City. . 224 526 400 21; 39 545 un 
Rochester .... , 245 460 2tJO 101 2t 351 1,185
Kewano. .... , . 170 •••• 500 205 175 29 374 1,089
Franci.ville ..•. 8 30 512 2H5 100 ]0 200 R95 
Rensselaer. ... 30 •• 36 500 2:l5 100 30 158 1,275 
At Auburn,twenty-two miles north of Ft. -Wayne, Trenton rock is 
1;069 feet below sea level; at,Albion, twenty miles west of Auburn, 
it is 963 feet below sea level, and at'Warsaw, twenty-five miles south­
west of Albion, it is 570 feet below sea level. From Warsaw to Albion 
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it dips at the rate of about 8 feet to the mile, and frnm Albion to Au­
burn it dips at the rate of about 10 feet to the mile. Throughout this 
spction of the country the dip is either east, northeast or north. 
The following table, :No. 16, shows the thickness of the strata en­
.countered in drilling wells at the above mentioned places, together with 
the depth of the Trento~ rock, distance of Trenton rock below sea 
level, etc. : 
TABLE No. XVI. 
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Auburn. 280 120 80 40 828 300 268 27 1,080 1,964 
Albion. 375 65 35 815 285 25il 24 973 1,1114 
Warsaw. 248. .65.I 60 652 200 ~Z 570 1.464 
Goshen, Ind., is twenty-four miles north of 'Varsaw. At Goshen the 
top of Trenton rock is 1,076 feet below sea level, which is 506 feet 
below.the top of the same rock at Waraaw; at South Bend. twenty­
five miles west of Goshen, the top of Trenton limestone i8.855 feet be· 
low sea level; at Valparaiso, forty-five miles west by southwest of 
South Bend, the top of the same rock is 602 feet below sea leveL The 
dip from Valparaiso to South Bend is about 6 feet to the mile, and from 
South Bend to Goshen, it is about 9 feet to the mile. 
The following table, No. 17, shows the thickness of the strata en­
countered in dril~ing wells at the above mentioned places, together with 
the depth to the top of the Trenton limestone, the distance of Trenton 
below sea level, etc. : 
TABLE No. XVII. 
STATIONS. 
Goshen ..•....•. 165 .•• 60 3Z 7281307South Bend ...•.. 160 60 40 700 200 ~~ •427 1,~~ 2.rm 
Valparaiso •..... ~25 70 80 505 260 195 144 602 1.#4 
It is easy to discern, after a mere cursory examination of ,the facts 
disclosed in the foregoing tables, that there is a general northeasterly 
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dip of the strata in the northern part of the State, and a general south­
westerly dip of the strata in the southern part of the State The wide 
extent of territory included in the Inqiana gas area is at the summit of 
a vast ridge rUllIl;ing northwest and southeast, and which slopes off 
rapidly towards the northeast and the southwest. This ridge extends 
entirely across the State. The largest accumulations of gas are found 
along the summit of the ridge, rather than upon the sides. The ridge 
itself slopes very gradually towards the northwest. A straight line from 
Cambridge City, where the top of the Trenton limestone reaches its 
• extreme limit of height, 174 feet above sea level, to Renssalaer, Jasper 
County, also on the summit of the ridge, will pass almost directly 
through New Castle, Anderson, Tipton, Delphi and Monticello. The 
following are the elevations of Trenton rock at points named: 
Cambridge City. . . • 174ft. above sea level. 
New Castle, No.2. • . 120 ft. above sea level. 
Anderson ..• · 66 ft. above sea level. 
Tipton .... · 127 ft. below sea level. 
Delphi, No.2. · 350 ft. below sea level. 
Monticello. · 338 ft. below sea level. 
Renssalaer. • • · 158 ft. below sea level. 
T4e extreme elevations of the ridge, however, do not follow an exact 
line, hut swerve to the north somewhat in the vicinity of the vVabash 
River. Roughly following the summit of the ridge, as far as facts have 
been disclosed, the following. points would be touched: ' Renssalaer, 
Francisville, Royal Center, Peru, and from there to Anderson and the 
other points occurring on the line given above. 
The ridge itself, as before stated, slopes off gradually to the north­
west. At Cambridge City its summit is 174 feet above sea level; at 
Renssalaer it is 158 feet below sea level, a fall of 332 feet in a little 
more than 150 miles, or a little more than 2 feet to the mile. In the 
vicinity of the '\Vabash River, however, there i3 a slight sag or depree­
"ion of the summit of the ridge, the top of the Trenton limestones being 
about 75 feet lower in that vicinity than they are at Renssalaer. In 
speaking of this vast ridge or anticline it is understood, of course, that 
reference i3 made wholly to the elevations of strata and not to the sur­
face nor superficial deposits that are not .always conformable. 
In'every direction from the vast plateau-like elevation that contains 
the Trenton gas, except to the southeast, there is a more or less rapid 
dip of the strata. Southeast from the gas area the Trenten limestones 
rise gradually until finally they appear at the surface in northern Ken­
tucky. 
In the search for "natural gas wells have been drilled in greater or less 
numbers in nea:rly every county in the State, and, so 'far as it has been 
16-GEOLOGY. 
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possible to do 80, complete records of these have been obtained. Fol­
lowing will be found a list showing the records of most of the wells 
drilled prior to October. 1, 1888. In many of the wells referred to 
below little or no gas was found, b\lt since thefi!e wells were drilled otlJers 
have followed in the same locality with productive results. 
The sections given will be found convenient for reference and c?m­
parison, and for greater convenience the towns epumerated have been 
arranged alphabetically. 
" . 

SECTIONS OF NATURAL GAS WELLS IN 
ALBION. 
SECTION OF WELL No. 1. 
Drift •••.... 

Devonian shale. . . 

Devonian limestone • 

Sandstone ••••. 

Hydraulic limestone 

Niagara and (Clinton?) limestone and shale 

Hudson River limestone and shale • 

Utica shale •••.. 

Trenton limestone. • • • 

. Total depth. • • • 

Trenton below sea level • 

Yielded small flow of gas., 
ALEXANDRIA. 
SECTION OF WELL No.1. 
Drift••.. , . •.. 

Niagara limestone. . 

Hudson River and Utica. 

Trenton limestone. • • • 

Total depth. • . . 

Trenton below sea level. 

Yielded strong flow of gas. 
AMBOY. 
SECTION OF WELL No. 1. 
Drift...•....•.. 
. Niagara limestone and shale. 
Hudson River and Utica. 
Trenton limestone. 
Total depth. . . . 
Yielded strong flow of gas. 
INDIANA. 
375 feet. 
65 " 
65 " 
5 " 
30 " 
815 " 
285 " 
250 " 
24,'" 
. 1,914 feet. 
, 973'" 
20 feet. 
261 " 
611 " 
5 " 
897 feet. 
40 " 
35 feet . 
350 " 
522 " 
33 " 
940 feet. 
\' 
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ANDERSON. 
SECTION OF MCCuLLOUGH WELL, No.2. 
Drift...... . 114 feet. 
Niagara limestone and shale . 186 " 
Clinton (?). . . . . . . 20 " 
Hudson River and Utica. 494 " 
Trenton limestone. . . . 24 " 
Total depth . • . 838 feet. 
Trenton above sea level. 66 " 
Yielded very strong flow of gas. 
ANDREWS. 
SECTION OF WELL No.1. 
Drift........•. 70 feet. 
Niagltra limestone .... 300 " 
Hudson River and Utica. 562 " 
Trenton limestone. 36 " 
Total depth 968 feet. 
Yielded no gas. 
AUBURN. 
SECTION OF WELL No. 1. 
Drift. 280 feet.'
,J 
Black shale. . . . . . . 120 " 
Corniferolls, Water· lime and Niagara. 963 " 
Hudson River limestone and shale. 3Q6 " 
Utica shale .... 268 .e 
27 ,.Trenton limestone. 
Total depth. , • 1,1- 64 feet. 
The pressure of this gas we]] wag 350 pounds in two hours. In five 
minutes it went to 125 pounds, in 13 minutes to 200 pounds, in 48 
minutes to 300 pounds, and in two hours tv 350 pounds. The volume 
of gas is very strong. 
BLUFFTON. 
SECTION OF WELL No. ]. 
Drift. ........ . 12 feet. 

Niagara limestone and shale ... 413 " 
Hudson River limestone and shale 340 " 
Utica shale. . • . 285 " 
Trenton limestone ... 150 " 
Total depth. . . . 1,200 feet. 
Trenton below sea leyel 213 " 
Yielded no gas. 
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BLUFFTON. 
SECTION 
Drift...... . 

Water lime•... 

Niagara limestone 

Hudson River limestone and shale 

Utica shale..•. 

Trenton limestone. 

Total depth. 
Trenton below sea level 
Yielded no gas. 
OF WELr, No.2. 
51 feet. 
30 " 
479 " 
340 " 
175 " 
31 " 
. 1,106 feet 
238 " 
Well No.2 is located about one-half mile northwest of well No. 1. 
BRIDGEPOB,T. 
SECTION OF WELL No.!. 
Drift..•••.•.. 

Devonian shale •••. 

Corniferons limestone ' 

Niagara limestone••. 

Hudson River limestone and sbale 

Utica shale•.•• 

Trenton limestone. 

Total deptb. 
Trenton below sea level 
Did not yield gas. 
BROAD RIPPLE. 
SEC1'rON OF WELL No.1. 
Drift .•.•.••. 
OorniferouB limestone . 
Niagara limestone . . 
Hudson River and Utica 
Trenton limestone 
Total depth 
Trenton below sea.level . 
Yields a small quantity of gas, also a small quantity of oil. 
140 feet. 
124 " 
40 " 
200 " 
475 " 
55 " 
74 " 
. 1,108 feet. 
247 .. 
55 feet. 
48 " 
257 " 
504 .. 
24 " 
888 " 
109 " 
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Hudson River and Utica 
Trenton limestone 
BROOKVILLE. 
SKCTION OF WELL No. L 
550 feet. 
120 " 
Total depth '670 " 
Trenton above sea-level 174 • 
Produces a small quantity of gas 
BROWNSTOWN. 
SE0'I'ION OF WELl, .No.1. 
Drift •••.. 43 feet. 
Knobstone shale 275 " 
Devonian shale. 147 " 
Corniferous and Niagara limestone. 225 " 
Hudson River and Utica 658 " 
'Trenton lime,stone 100 " 
Total depth • 1,448 feet. 
Yielded no gaR, bllt at a depth of 1,371 feet a slight flow of oil was obtained. 
The bore was contiuued to a greater depth after this section was obtained. 
BRYAN, OHIO. 
SECTION 'OF WELL Xo. 1. 
Drift ..••.•••. 176 feet. 
Devouian shale. _ • • . 74 " 
CorniferoU8, 10wI'r Helderberg and Niagara limestone . 1,060 " 
Hudson River and Utica 635 " 
Trenton limestone 38 " 
Total depth . 1,983 fee t. 
Trenton below sea· level .1,180 " 
Rock pressure accumulated in'ten minutes 185 pounds per square inch. 
In well No.2, at the same place, oil and ga."l were both foulld ~t a 
depth of 2,085 feet, and salt water at 2,037 feet. In this well Trenton 
rock was reached at a depth of 1,990 teet, 1,270 feet below sea-level. 
BUNKER BILL. 
SECTION OF WELL No. 1. 
Drift. •.• , ...•• 58 feet. 
Corniferous and Niagara limestone. 
-503 " 
Hudson River and Utica. _ 431 " 
Trenton lirnestoni!!: . 12 " 
Total depth , . 1,004 feet. 
'rrenton below sea level 155 ' 
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,BUTLER. 
Drift.•.•...... 378 feet. 
Hamilton shale. . . . . 108 " 
Corniferous Water-lime and Niag~ra .1. .1064 " 
Hudson River and Utica. 500 " 
Trenton limestone .. ' 89 .. 
Total depth. . 2,139 feet. 
Trenton below sea level . 1,187 "., 
Yielded small flow of gas, which was found at a depth of 27 feet in Trenton 
rock. .. 
CAMBRIDGE CITY. 
Drift.•. 96 feet. 
Niagara limestone " • , . 2 I( 
Hudson River a;d Utica. 668 " 
Trenton limestone. 134 ., 
Total depth . 900 feet. 
Trenton above sea level. . . • . . . . . . .....•.... 174 ft. 6 in. 
Did not yield gas. 
CICERO. 
SECTION OF WELL No.1. 
Drift ••.••.... 161 feet. 
Niagara limestone and shale. 300 " 
Hudson River and Utica. 490 " 
.. 
Trenton limestone 32 ./ 
Total depth. 983 feet. 
A medium flow of gas was found at a depth of 966 feet, and a consid­
erable flow of oil at 974r\ feet, the yield of which is 5 to 20 barrels per 
day. 
COLUMBIA' CITY. 
SECTION OF WELL No. 1.' 
Drift•... 224 feet. 
Niagara limestone and shale. . . 526 " 
Hudpon River limestone and shale 400 " 
Utica shale. . • . 218 " 
Trenton limestone. 39 " 
Total depth • 1,407 feet. 
Trenton below sea level ... 545 " 
Yielded a trace of gas. 
240 
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COLVMBUS. 
SECTION OF WELL No. 1. 
Drift.•.•..•.. 
Devonian shale. .. • . 
CorniferOU8 limestone . 
Niagara limestone • • 
Hudson River limestone and shale. 
Utica shale .... 
Trenton limestone . . . 
Total depth . • . 
Trenton below sea level . 
. . , 
'. 
. 
Yielded no gas. 
CONN ERSVILLE, 
SiCCTION OF WELL No.1. 
Drift, Hudson River and Utica 

Trenton limestone. 

Potsdam sandstone. . . . 

Total depth. • • . 
Trenton above sea level. 
Yielded a small flow of gas. 
CONNERSVILLE. 
SECTION OF WEI,L No.2. 
Drift.••.•..... 
Hudson River and Utica. 
Trenton limestone • . . 
Total depth . . • 
Trenton above sea level. 
Yielded small flow of gas. 
CRAWFORDSVlLLE. 
SECTION OF WELL No. 1. 
Drift.••••••..• 
Sub·Carboniferous rocks. 
Devonian shale. . . . 
Corniferous limestonea . 
Niagara limestones . . 
Hudson River and Utica 
Trenton limestone 
Total depth .- . 
Trenton below sea level 
Yielded no gas. 
26 feet. 
87 " 
32 " 
235 " 
440 " 
135 ~, 
155 " 
· 1,110 feet. 
311 " 
712 feet. 
522 " 
12 " 
· 1,246 feet. 
120 " 
90 fl'et. 
615 " 
61 " 
766 feet. • 
117 " 
140 feet. 
410 " 
80 " 
55 " 
3&0 " 
365 " 
69 " 
· 1,499 feet. 
664 " 
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DECATUR. 
SECTION OF WELL No. 1. 
Drift .•••••.••. 39 feet. 
Water-lime and Niagara limestone. 480 " 
Hudson River and Utica 511 " 
Trenton limeAtone to " 
Total depth · 1,040 feet. 
Trenton below sea level. 223 ... 
Yielded no gas. 
DEL'PEL 
SECTION OF WELL No. l. 
Niagara limestone. • • . . • . . 587 feet. 
Hudson River limestone and shale 220 " 
Utica shale. . • . 93 " 
Trenton limestone. 12 " 
Total depth. 912 feet. 
Trenton below sea level 334 " 
Yielded no gas. 
DELPHI. 
SECTION OF WELL No.2. 
Niagara limestone. . • . 565 feet. 
Hudson River and Utica shale. '. ;,51 ., 
Trenton limestone. 484 " 
Potsdam sandstone 12 " 
Total depth. · 1,362 feeL. 
Trenton below sea level 350 " 
Yielded no gas. 
DELTA, OHIO. 
SECTION OF WELL No. 1. 
Drift••...... 117 feet. 
Devonian shale. . . 133 " 
Devonian limestone. 45 " 
Water-lime and Niagara limestone . 737 " 
Hudson River and Utica. .1,030 " 
Trenton limestone. 239 "' 
Total depth. · 2,30l feet. 
Trenton below sea level 
· 1,241 " 
Moderate flow of gas. 
Pi " .,J,' 
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DUNKIRK. 
SECTION qF WELL No. 1. 
Drift... '.' ..•.. 60 feet, 
Niagara limestone. . . . 230 " 
Hudson River and UtiCd, 640 " 
Trenton limestone. 25 " 
Total depth. 955 feet. 
Trenton above sea level 89 .. 
Yielded very ~irong flow of gas, 
In this well gas is found in the'shale of a depth of 462 feet, which 
burns from the well head, making a flame eight feet high. . 
ELKHART. 
SECTION OF WELL No. 1. 
Drift••• .... ...... 122 feet . ~., ~. 
Sub-Carboniferous shale (gray shale) 213 ., 
Hamilton black shale ... 215 " 
Corniferoua limestone. • • • . . . 60 " 
At this depth the well was abandoned, under tIle erroneous belief that 
the drill had passed through. the Hudson River and Utica shales, and 
that the Corniferons was Trenton limestone. 
ELWOOD. 
SECTION OF WELL No. 1. 
. Drift •.•••••. 106 feet. 
Liwe!!tone and shales -. 834 " 
Trenton limestone 8 " 
Total depllf. 948 feet. 
Yielded alrong flow of gas. 
ELWOOD. 
SKCTION OF WELL No.2. 
Drift .....••.• •• 54 feet. 
Niagara limestone. • • . 270 " 
Hudson River limestone and shale 260 " 
Utica shale. . . • 340 .. 
Trenion limestone 16 " 
Total d(>pth 940 feet. 
Trenton below sea level 66 " 
Yielded strong How of gas. 
OJ' ) 
-. ,"",',', 
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FAIRMONT• 
. SECTION OF WELL No.1. 
Drift . . ••.•... . ., 35 feet. 
Niagara limestone . . . 309 " 
Hudson River and Utica. 590 " 
Trenton limestone. 31 " 
Total depth 965 feet. 
Trenton below sea level 41 " 
Yielded very strong How of gas. 
FAIRMONT. 
SECTION OF WELT. No.2. 
Drift .•. 17 feet. 
Niagara limestone and shale. 305 " 
Hudson River and Utica. 588 " 
Trenton limestone. 54 " 
Total depth 964 " 
Trenton below sea level 23 " 
Yielded very strong flow of gas. 
FARMLAND. 
SECTION OF WELL No.1. 
Drift.••..••••• 55 feet. 
Niagara limestone. . . . 160 " 
Hudson River limestone and shale 585 " 
Utica shale. . . . 185 " 
Trenton limestone. 32 " 
Total depth 
. 1,017 feet. 
Trenton above sea level 55 " 
A good flow of gas was found at a depth of 995 feet. 
FT. WAYNE. 
SECTIQN OF WELL No.1. FINISHED Nov. 18, 1~86. 
Drift ••. 77 feet. 
Water-lime. 30 " 
Niagara .• 570 " 
Hudson River and Utica 751 ". 
Trenton limestone ... .'. 15 t • 
Total depth . . . • 
. 1,443 feet. 
Trenton below sea level. 693 " 
Gas with an initial pressure of 160 pounds to the square inch was found 
upon reaching Trenton rock at a depth of 1,428 feet; at a depth of 1,431 
feet a considerable quantity of oil was found. 
." .' -
. .ii\ia:::L~~. 
.~.-... ~ ~. 
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FT. WAYNE. 
SECTION OF WELL No.2. 
Drift ••.•••••. 110 feet. 
Lower Helderberg . . . 34 " 
Niagara)imestone and shale. 571 " 
Hudson River limestone and shale. 410 " 
Utica shale •.. 312 " 
Trenton limeBtone 21 " 
Total depth . 1,458 feet. 
Trenton below sea-level. 650 " 
Yielded no 'gas. Salt water, however, was found in con~iderable quantities. 
FT. WAYNE. 
SECTION OF WELL BORED ON SECTION 4, TOWNSHIP 32, RANGE,' 12, PERRY 

TOWNSHIP, ALLEN (JOUNTY, BY PROF. DRYER. 

Surface above sea level 844 feet. 
Drift ... 281 " 
Limestone. 749 " 
White shale 430 " 
BIl!.ck shale 240 " 
Trenton limestone 52 " 
Total depth . 1,752 feet. 
Trenton below sea level 856 " 
Did not strike gas, oil nor salt water. 
FOWLER. 
SECTION OF WELL No.1. 
Drift •••••••• 280 feet. 
Devonian black shale . 92 " 
Comiferous limestone. 40 " 
Niagara limestone .. 328 " 
Hudson River and Utica. 255 ., 
Total depth • . . 995 feet. 
Trenton below sea leyel . 181 " 
Did not yield gas. 
\ 
\ 
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FRANCISVILLE. 
SECTION OF WELL No. 1. 
Drift. •. '. 8 feet. 
Niagara limestone . . . . 542 " 
Hudson River limestone and shale 235 " 
Utica shale. . .. 100 " 
Trenton limestone. 10 " 
Total depth 895 feet. 
Trenton below sea level 200 " 
Yielded a small quantity ~f gas. 
Petroleum was found in the shales at a depth of 630 feet, which accum­
ulated in the bme at the rate of about 25 barrels per day. The oil pro­
duced was a heavy grade, and made a fair lubricator upon actual test. 
Another stratum bearing oil occurred in the Trenton rock at a depth of 
885 feet, The yield, however, being less than that from the stratum 
above. 
FRANKFORT. 
SECTION OF WELL No.2. 
Drift ..•••..... 278 feet. 
Niagara limestone and shale . 380 " 
Trenton limestone. . . . 10 " 
Hudson River and Utica. 400 ., 
Trenton limestone. . , 260 " 
Totl\! depth. . • . 1,328 feet. 
'I'renton below Bell. level 227 " 
Yielded no gas. 
FRANKTON. 
SECTION OF WELL No.1. 
Drift ••...••.•• 88 feet. 
Niagara limestone and shale . 272 " 
Hudson River and Utica. 480 .. 
Trenton limestone. 22 " 
Total depth. 862 feet. 
Yielded good flow of gas. 
GALVESTON. 
Sl1)CTION OF WELL No. 1. 
Drift..•....... 40 feet. 
CorniferOUB and Niagara limestone . 410 " 
Hudson River and Utica 480 
Trenton limestone. 20 " 
Total depth 95Q feet. 
Yielded no gas. 
1 
;-!" 
$ .£ ;u " 
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GARRETT. 
SECTION OF WELL No. 1. 
Depth to Trenton. . . 
Total depth. . • • • . 
Trenton below sea level 
Yielded small flow of gas: 
. 1,980 feet. 
.2,160 " 
.1,098 " 
GOSHEN. 
SECTION OF WELL No.2. 
Drift. .••.••.•• 
Shale, Sub-Carboniferous and Devonian. 
Corniferous limestone • 
Water· lime••••.•••... 
Niagara limestone. . . . . . . . 
Hudson River limestone and shale 
Utica shale. • • • 
Trenton limestone. 
165 feet. 
308 " 
60 " 
32 " 
728 " 
307 " 
215 " 
239 " 
Total depth. 
Trenton below eea level 
Yielded no gas. 
. 2,054 feet. 
.1,026 " 
GREENFIELD. 
SECTION OF WELL No. 1. 
Drift ••••••...• 
Niagara limeetone. • . . 
Hudson River aud Utica. 
Trenton limestone . 
.205 feet., 
170 " 
610 " 
14 ft. 6 in. 
Total depth . 
Trenton below sea level. 
999 ft. 6 in. 
54 feet. 
Yielded very strong flow of gas. 
GREENSBURG. 
SECTION OF WELL No.1. 
Drift•• " .•.... 
Niagara limestone. . . . 
Hudson River limestone and shale 
Utica shale. . . . 
Trenton limestone. 
7 feet. 
90 " 
713 I' 
110 " 
63 " 
TQtal depth. 
Trenton above sea level 
This well yielded a small flow of gas. 
il83 feet. 
22 " 
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HI\RTFORD CITY. 
SECTION OF WELL No.1. 
Drift......•... 

Niagara limestone. . . . 

HudlIDn River and Utica. 

Trenton limestone. 

Total depth. 

Trenton below sea level 

Yielded strong flow of gas. 
HARTl<'ORD CITY. 
SECTION OF WELL No.2. 
Drift .. 
Niagara limestone. . . . 
Hudson River limestone and shill. 
Utica shale .... 
Trenton limestone. 
Total depth 

Trenton below Bell. levef 

Yielded very strong flow of gas. 
HAUGHVILLE. 
SECTION OF WELL No. 1. 
Drift•......... 

CorniferoUK and Niagara limestone. 

• Hudson River and Utica 	 . . . . . 
Trenton limestone. 
Total depth 

Trenton below sea level 

Yielded no gaa. 
HlCKSVILLE, OHIO. 
SECTION OF WELL No.1. 
Drift. . • . . . . • . . 
Devonian shale •.•.• 
Devonian and Upper Silurian limestone. 
Hudson River and Utica 
Trenton limestone. 
Total depth 

1'ren~on below sea level 

Yielded good flow ~f gas. 
130 feet•. 
350 " 
473 " 
30 " 
983 feet 
70 " 
82 feet. 
280 " 
433 " 
140 " 
3~ u 
967 feet. 
40 " 
123 feet. 
300 " 
532 " 
127 " 
L,082 feet. 
224 " 
142 feet. 
16 " 
802 " 
624 " 
159 " 
. 1,743 feet. 
822 " 
1$" ; 
• 
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HUNTl~GTON. 
. SECTION OF WELL No.1, DRILLED JUST SOUTH OF WABASH RIYER. 
Soil • • • • . . . . . ..... 2 feet. 
Niagara limestone. . . . . . . . 398 " 
Hudson River limestone and _hale 2i5 .. 
Utica shale. . . . 320 " 
Trenton limestone 39 " 
Total depth · 1,034 feet. 
Trenton below sea level 255 " 
Yielded no gas. 
HUNTINGTON. 
SECTION OF WELL No.2, DRILLED 2~ MIJ.ES EAST OF THF. CITY, mr THE 
NORTH BIDE OF THE RIVER." 
Niagara limeetone and shale. . . 431 feet· 
Hudson River limesto.ne and shale 266 " 
Utica share. . . . . . . . . . . 315 " 
Depth to Trento.n lime~tone • ] ,012 feet. 
Altitude of well , . . 765 " 
Trenton belo.w sea level • 247" 
Yielded no. gas. 
JEFFERSOij:VJLLE. 
SECTION OF WELL No. 1. 
Alluvium ..•.. 45f<>et. 
Devo.nian limesto.ne . 40 " 
Niagara limesto.ne . 105 " 
Clinton (1) Iimesto.ne " 20 " 
Hudso.n River limesto.ne and shale 646 " 
'Depth to. Trento.n .... 856 feet. 
Trento.n belo.W sea level . • • . 401 " 
" 
Yielded small flo.W o.f gas. 
JONESBORO. 
SECTION OF WELL No. 1. 
Drift . . • • • . • . • 162 feet. 
Niagara limesto.ne . . . 148 " 
Hudson River limestone and shale. 40.5 " 
Utica shale •.. I\)7 " 
Trenton limestone 23 " 
Total depth 935 feet. 
Trento.n below sea level . 72 " 
Yielded strong flo.W of gas. 
: ""'i '. -:: 
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KENTLAND. 
SECTION OF WELL No. 1. 
Drift ••• 100 feet. 
Black shale 100 " 
Corniferous 45 " 
Niagara limestone 305 .. 
Hudson River limes' one. 300 " 
Utica shale 210 " 
Clinton (1) . . . . . . , 60 " 
Total depth ' . . , 1,120 feet. 
Trenton below sea level . 379 " 
yielded no ga.s. 
KEWANA. 
SECTION OF WELL No.1. 
Drift •••.... 170 fe"t. 
Limestone and shale 879 feet. 
Trenton limestone 29 " 
Total depth . 1,078 feet. 
'l'renton below sea level . ~78 " 
Did not yield gas nor oil. 
KNIGHTSTOWN. 
SECTION OF WELL No. 1. 
Drift ..•...••. 64 feet. 
Niagara limestone. .., .. 200 " 
Hudson River limestone and shale. 360 " 
Utica shale ..• 199 ., 
Trenton limestone 213 " 
Total depth . ~,036 feet. 
Trenton above sea level . 113 " 
Well yielded a good /low of gas. 
KOKOMO. '. 
SECTION OF WELL No.4. 
Drift..•........ 61 feet. 
Water-lime and Niagara. . 359" 
Hud@on River limestone and shale. 265 'i 
Utica shales . . . 251 " 
Trenton limestone. 22 " 
Total depth. 958 feet. 
Trenton below sea level 97 " 
Yielded strong flow of gas. 
17-GEOLOGT. 
471 .. ; 
.. 
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LAFOUNTAINE. 
SECTION OF WELL No.1.
, 
Drift. 300 feet. 
Nfagara limestone. • . . 225 " 
Hudson River limestone and shale 175 " 
Utica shale. . • . 200 " 
Trenton limestone. . • 23 " 
Total depth. • . IJ23 feet. 
Trenton below sea level 6 " 
Yielded very strong flow of gas. 
LAWRENCE. 
SECTION m' THE DUNN WEU.. 
Drift. .•• 188 feet. 
Niagara limestone . . 272 " 
Hudson River and Utica 455 " 
Trenton limestone. 40 " 
Total depth. 955 feet. 
Yielded moderate flow of gas. 
LAWRENCE. 
SJi;CTJON OF KIMBERLY WEI,!.. 
Drift •.....••. 161 feet. 
Niagara limestone. . .'. 207' " 
Hudson River and Utica. 476 " 
Trenton limestone 22 " 
Total depth. 876 feet. 
Yielded a good flow of gas. 
LA WRENCEBURG. 
Sl';CTION OF WELL No.1. 
(This well was drilled in the river bottom.) 
Alluvium •.. 139 feet. 
Hudson River lijllestone and shale 185 " 
Utica shale. . . . . 25 " 
Trenton limestone • 451 " 
~otsdam sandstone. . 40 " 
Total depth . 840 feet. 
Trenton above sea level. • 158" 
Yielded a small quantity of gas. 
Well No.2, drilled in the fair grounds, of which no accurate record 
was received at this office, yielded when first drilled 1,220,000 cubic feet 
of gas daily. 
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LEBANON. 
SECTION OF WELL No.1. 
Total depth. • • • • • 
Depth to Trenton. . • 
Trenton below sea level 
Yielded no gas .. 
LOOANSPORT. 
SECTION OF WELL No.1. 
Depth to Trenton. . . 

Trenton below sea level 

Yielded no gas. 

MARION. 
SECTION OF WELL No.3. 
Drift...•....•. 
Niagara limestone. . 
Hudson River and Utica. 
Trenton limestone. 
Total depth. 
Trenton below sea level 
Yielded very strong How of gas. 
MARTINSVILLE. 
SECTION OF WELL No.1. 
Drift......••.• 
Sub-CarboniferoUl! rocks. 
Hamilton shale ..•. 
Corniferous limestone. . 
Niagara limestone. . . • 
Hudson River and Utica. 
Trenton limestone. 
Total depth. 
Trentol1 below sea level 
Yielded no gas. 
MONTICELLO. 
SECTION OF WELL No. 1. 
Drift. . • • • • • . . . 

Niagara limestone. . . . 

Hudson River limestone and shale 

Utica shale. • . • 

Trenton l~estone. 

Total depth. 
Trenton below sea level 
Yielded no gas. 
. 1,800 feet. 
.1.227 " 
302 ., 
995 feet. 
344 " 
70 feet. 
280 " 
528 " 
22 " 
900 feet. 
67 " 
85 feet. 
323 " 
120 " 
62 " 
236 " 
571 " 
51 " 
. 1,448 feet. 
780 " 
205 foot. 
515 " 
120 " 
170 " 
63 " 
. 1,073 feet. 
338 " 
~'"'-.~ . 
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MONTPELIER. 
SECTION OF WELL No.1. 
Drift .......•• 
Niagara limestone and shale' . • . 
Hudson River limeRtone·and shale 
Utica sh .le . . . 
Trenton limestone 
Total depth 
Trenton below sea level. 
.- "'-\''''~'' 
17 feet. 
233 " 
432 " 
280 " 
19 " 
981 feet. 
110 " 
Yielded good flow of gas and about twenty-five barrels of petroleum per day. 
MORRISTOWN. 
SECTION OF MUTH WELL. 
Drift .. .. ~. 
Niagara limestone • , , • , , . , 

Hudson River limestone aud shale, 

Utica shale . , . 

Trenton limestone 

Total depth 
Trenton below sea level , 
Yielded good flow of gas. 
NEW ALBANY, 
SECTION OF WELL No.1. 
Clay and Sub-Carboniferous shale. 

Devonian shale ' . • 

Corniferous limestone. • . 

Niagara limestone • 

Hudson River and Utica. 

Trenton limestone 

Total depth 
Yielded ltO gas. 
NEW CASTLE. 
SECTION OF WELL No.!. 
Drift, ...... 
Hudson .River abales 
Utica shale ... 
Trenton limestone , 
" 
" 
Total depth , 
Trenton abave sea level , 
Yielded a small flow of gas. 
140 feet . 
130 .. 
550 " 
'78 " 
23 " 
921 ff'~t. 
44 .. 
80 feet. 
104 " 
69 " 
209 " 
545 " 
500 " 
• 1,507 ft'et. 
333 feet, 
200 " 
343 " 
421 " 
. 1,297 feet. 
104 " 
• 
SECTIONS OF NATURAL GAS WELLS IN INDIANA. 253 
NEW CASTLE. 
SECTION OF WELL No.2. 
Drift ••••••••. 

Niagara limestone ..•• 

Hudson River limestone and shale 

Utica shale. • . . 

Trenton limestone. • . 

Total depth . . 
Trenton above sea level 
Yielded medium flow of gas. 
NOBLESVILLE. 
SECTION BANNER WELL. 
Drift .•.•..... 
Niagara limestone and shale. 
Clinton (?) limestone . . 
Hudson River and Utica. 
Trenton limestone ... 
Total depth. . . 
Trenton below sea level 
Yielded strong flow of gas. 
NOBLESVILLE. 
SECTION MALLORY WELL. 
Depth of Trenton rock . 
Trenton below sea level . 
Yielded very strong flow of gas . 
•NORTH MANCHESTER. 
SECTION OF WELL No. 1. 
Drift.••..•.••. 

Niagara limestone and shale. . • 

Hud~on River limestone and shale 

Utica shale. . . . 

Trenton limestone. 

Total depth. 
Trenton below sea level 
Yielded no gas. 
243 feet. 
5 " 
452 .. 
235 " 
78 " 
• 1,013 feet. 
· ,120 " 
n feet. 
265 " 
30 " 
476 " 
9 " 
853 feet. 
76 " 
865 feet. 
85 " 
274 feet. 
300 " 
250 " 
306 " 
50 " 
• 1,180 feet. 
355 " 
- ,
, 
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NORTH VERNON. 

SECTION OF WELL No.1. 

Surface clay . . . . . 
Corniferous limestone ­
Niagara limestone. . . 
Clinton (?) limestone . 
Hud@on River limestone. 
Utica shale. . . • 
Trenton limestone. . . 
Total depth . . 
Trenton below sea level 
Yielded medium flow of gas. 
Drift ....• 
Devonian shale . 
Limestone ... 
White shale .. 
Hard limestone. 
Limestone and shale 
Utica shale. . ... 
Depth to Trenton . 
Trenton below sea level 
Yielded no gas. 
Drift ••• 
OXFORD. 

SECTION OF WELL No. 1. 

PERU. 

SECTION OF WELL No.1. 

Niagara (and Clinton ?) limestone 
Hudson River and Utica 
Trenton limestone. • • . 
Total depth. • • . 
Trenton below sea level . 
A small quantity of oil was found at a depth of 808 feet. 
1] feet. 
28 " 
252 " 
29 " 
440 " 
220 " 
470 " 
· 1,450 -feet. 
· 258" 
385 feet. 
100 " 
115 " 
100 " 
300 " 
85 " 
188 .. 
· 1,273 feet. 
070 " 
36 feet. 
385 " 
454 " 
30 " 
905 feet. 
• 218" 
Salt water 
Qccurred at 900 feet. This well was bored in the Northern part of the 
city. 
PERU. 
SECTION OF WELL No.2. 
Drift ....... . 10 feet. 
Water-lime and Niagara limestone. 455 " 
Clinton (?) limestone . • 15 .. 
Hudson River and Utica. 449 " 
Trenton limestone. • •. 27" 
Total depth. . . • 956 feet. 
Trenton below sea level . • 229" 
Yields a small quantity of gas and oil, but not sufficient for use. 
This. well was bored a little south of the city limits, about 1t miles 
frOID well No. 1. 
'. ' 
i 
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PERU. 
SECTION 0];' WELL No, 3. 
(Situated un Younce larm,'7 miles southeuMt of Peru.) 
Drift. •.. 70 feet. 
Niagara limestone. • . . 490 " 
Hudson River and Utica 400 " 
Trenton limestone. 42 " 
Total depth. . 1,002 met. 
A light flow of gas was obtained from this well. 
At a depth of 1,000 feet salt water was struck, which raised to the 
surface. 
PERU. 
SECTION OJ!' WELL No.4. 
(Located on Bearss farm, 2~ mile.~ north of city.) 
Drift•..•• 324 feet. 
Niagara limestone . • • 276 " 
Hudson River and Utica. 407 " 
Trenton limestone. 35 " 
Total depth . 1,042 feet. 
Yielded ho gas. 
Salt water was struck at the depth of 1,042 feet, which raised to within 
50 feet of the surface. 
PORTER STATION. 
SECTION OJ!' WELL No. 1. 
Sub-Carboniferou,\ and Devonian rocks 280 feet. 
Niagara limestone aud shale. 350 " 
Hudson River and Utica. . 498 " 
Depth to Trenton. 1,128 feet. 
Trenton below sea level 548 " 
Yielded no gas. 
PORTLAND. 
The following facts, relating to the Por,tland gas wells, were obtained 
from Prof. Elwood Haynes, Superintendent gas company, of Portland: 
WELL No.2. 
Depth to Trenton. • . • . · 982.2 feet. 
AltitnIde of surface • • • . · 919.9 •• 
'Trenton bel()w eea level • 63.8 feet. 
( ! 
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WELL No.3. 
Depth to Trenton. 
Altitude of surface 
• • • . . 
. . • . . 
· 981;3 feet. 
o Q22 
Trenton below sea level · 59.3 feet. 
Depth to Tr~nton. 
Altitude of surface 
. • . . . 
. . . . . 
WELL No.4. 
• 986.4 feet. 
.918.8 " 
Trenton below sea level · 67.6 feet. 
Depth to Trenton. • • . • • 
Altitude of surface • . • • . 
WELL No.5. 
• 984.8 feet. 
'.918.8 " 
Trenton below eea level 
· 66 feet. 
The following analysis of Trenton limestone, taken from a well at Port­
land, was made by Prof; Haynes, and kindly furnished this office: 
Carbonate magnesia. 0.H2 
Calcium carbonate . 0.63 
Carbonaceous matter 0.02 
Iron .... 0.01 
Aluminum. 0.01 
Water ••. 0.01 
Total 1.00 
RED KEY. 
SECTION OF WELL No.1. 
Drift. • . • . 72 feet. 
Niagara limestone . • . 143 .. 
Hudson River limestone and shale 415 " 
Utica shale. • . . 350 " 
Trenton limestone. • . • 48 " 
Total depth ... . 1,028 feet. 
Trenton below sea level . 90 .. 
Yielded strong flow of gas. 
REMINGTON. 
SECTION OF WELL No. 1. 
Drift. 5 feet. 
Devonian shale. . . . 85 " 
Corniferous limestone . 50 " 
Niagara limestone . . 260 " 
Hudson River and Utica. 570 " 
Trenton limestone 295 " 
Total depth . 1,265 feet. 
Yielded no gas. 
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RWH.HOND. 
SE(lTION (IF WELL No.1. 
Hudson River limestone anti ehale 500 feet. 
Utica shale. . . . 380 " 
Trenton limestone 510 " 
Potsdam sandstone 10 " 
Total d ..pth . 1,400 feet. 
Altitude of well 959 " 
Trenton above sea level 79 " 
Yielded no gas. 
RIDGEVILLE. 
SECTION OF WELl, No. 1. 
Drift.•.•.•.... 30 feet. 
Niagara limestone•... 212 " 
Hudson River and Utica. 739 " 
Trenton limestone. 167 " 
Total depth. I 1,148 feet. 
Trenton above sea level I foot. 
Did not yield gas. 
ROOHESTER. 
SECTION OF WELL No. 1. 
Drift....••. ~. 245 feet. 
Niagara limestone. 525 " 
Hudson River and Utica. 391 " 
Trenton limestone. 24" 
Total depth. . 1,185 feet. 
Trenton below sea level 351 " 
Yielded no gas. 
ROCKVILLE, 
SECTION OF WELL ~o, 1. 
Drift..... . 96 feet. 
Gray p8.ndstone , 44 " 
Brown shale . . 25 " 
White sandstone no " 
.White shale • . 25 " 
Black shale. • . 105 " 
White sandstone " 50 " 
Limestone, 170 " 
Gray shale •.. 305 " 
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ROCKVILLE-SECTION OF WELL No. I-Continued. 
Sandstone . 100 feet. 
White shale 114 " 
Black shale. 102 ., 
Limestone. 118 " 
Brown sandstone 46 " 
White limestone 135 " 
Crystallized limestone . 85' ... 
White shale, like Kaolin. 48 " 
Limestone •••• 108 " 
Dark shale (Utica) . . . 324 " 
Total depth to Trenton • 2,100 feet. 
Altitude of well. . . .. 688 " 
Trenton below sea level .1,412 " 
Yielded no gas. 
ROYAL CENTRE. 
SECTION OF WELL No. 1. 
Drift ..... 109 feet. 
Niagara limestone . 486 " 
Hudson River and Utica sao" 
Trenton limestone 42 " 
Total depth 967 feet. 
Trenton below sea level 190 " 
Yielded small quantity of gas and twenty-five barrels of oil per day. 
RUSHVILLE. 
SECTION OF W)i:LL No. 1. RECORD KIIlPT BY MR. G!l]O. C. CLARK. 
Drift 60 feet. 
Chert and cherty limestone (Corniferous) . 40 " 
Niagara limestone and shale. . . • 200 
Hudson River limestone and shale. 200 " 
Utica shale . . • • . . . . 360 " 
Total depth to Trenton 860 feet. 
Altitude of well, accurately leveled . 9481:111)' feet. 
Trenton above sea level • . . ; • • . • . 124Nii " 
Yielded a small flow of gas. 
II 
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SALEM. 
SECTION OF WELL No! 1. 
Soil, ...••••.• 7 feet. 
Keokuk limestone , , . 53 " 
Sub-Carboniferous sandstone. 567 " 
Hamilton shale . , 103 " 
Devonian limestone , 40 " 
Niluzara limestone . 215 " 
Clinton (?) limestone 30 " 
Hudson River limestone and shale', 535 " 
UVea shale ••• 180 " 
Trenton limestone 45 " 
Total depth • 1,775 feet. 
Trenton below sea level 
· 1,000 " 
Yielded good How of gas. The gas. was found in the limestone underlying 
Devonian shale. 
SRYMOUR. 
SECTION OF WELL No. L 
Drift . , .••• 75 feet. 
Sub,CarboniferoUI! sandstone. 15 " 
Devonian sandstone • 115 " 
Corniferou8 limestone. . . • ,20 •• 
Niagara limestone • . • . . 190 " 
Hudeon River limestone and shale . 520 " 
Utica shale . . • 165 " 
Trenton limestone 94 " 
Total depth · 1,194 feet. 
Trenton below sea level. 472 " 
Yielded no gas. 
SHELBYVILLE. 
SECTION OF WELL No.1. 
Drift..•.•.•... 48 feet. 
Corniferous limestone. • 30 " 
Niagara limestone and shale. 102 " 
Hudson River limestone and 8hal'1 6f>7 " 
Trenton limestone .• 86 " 
Tqtal depth. 923 feet. 
79 .,• Trenton below sea level 
Yielded small flow of gas. 
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SHELBYVILI,E. 
SECTION OF WELL No.2. 
Drift. ...... . 
Limestone and shale. 
Total depth to Trenton 

Yielded small flow of gas. 

SOUTH BEND. 
SECTION OF THE STUDEBAKER WELL. 
Drift....... 

Sub-Carboniferous and Hamilton shale . 

Corniferous limestone • • . . 

I.JOwer Helderberg limestone. 

Niagara limestone. . . • " . 

Clin ton (?) limestone . . 

Hudson River and Utica. 

Trenton limestone • • 

Total depth . . 
Trenton below sea level 
Yielded no gas nor oil, 
SPICELAND. 
1"1/ SECTION OF WELL No.1. 
Trenton rock reached at a depth of. • 

Considerable flow of gas was found at. 

Total depth of well. . 

Trenton above sea level 

A good flow of gas. 
SUMMITVILLE. 
SECTION OF WELL No.1, 
Drift 

Niagara limestone • . . • . • . . 

Hudson River limestone and shalt! . 

Utica shale .. ' • . . • . • • . . 

Trenton limestone. 

Total depth. 
Trenton below Rea level 
Yielded very strong flow of gas. 
80 fee\. 
769 ,. 
849 feet. 
160 fest. 
220 " 
60 " 
40 " 
640 " 
60 " 
420 .. 
427 " 
• 2,027 feet. 
855 " 
940 feet 
943 " 
968 " 
85 .. 
100 feet· 
236 " 
300 .. 
292 " 
50 " 
978 feet 
•• 32 " 
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TERRE HAUTE. 
SECTION OF WHITE SULPHUR, ARTESIAN WELL. 
Sand and gravel. .160 feet. 
Fire-clay. 1 6 in." 
Brown slate 2 
" 
Soapstone 11 " 
Coal 
· 
4 " 
Fire-clay. 3 " 6 in. 
.,Limestone. 2 " 1 
Fire-clay 3 " 2 " 
Brown limestone "2 
Soapstone 1 " 6 in. 
Coal . 6 "
· Fire-clay 8 feet, 2 " 
Limestone. 2 " 6 " 
.,Hard-pan 8 .. 6 
Soapstone 10 " !j " 
Coal. 2 H 
Fire-clay. S " 
Sa.ndstone 1 " 

Blue limestone. 2 " 4 in. 

.,2 .. 
White sandstone 3 " 
Fire-clay. S " 
Shale. 2 " 4 in. 
Soapstone 2 " 
Blue limestone. 2 in. 
Dark blue rock. 6 
5 " 
Soapstone. 5 " 
Black shale 4 " 
Blue 8andstone . 6 " 
Black shale 2 " 
Fire-clay. . 5 " 
Gray sandstone . 10 •• 
Coal \) in. 
Fire-clay 2 feet, 5 " 
Blue rock 3 .. 4 " 3 .. 
Fire-clay. 2 " 3 in. 
Limestone. 
Black shale 
4 " 
Fire-clay 5 " 10 in. 
..Limestone. " 63 
Coal . 2 " 6 " 
Fire-clay. 1 " 
Sandstone 28 " 3 in. 
Fire-clay. 7, " 2 " 
Blue sandstone. 27 " 
Slate 
· 
9 " 
Blue sandstone. 29 1 in." 
White sandstone 8 " 
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TERRE HAUTE-SECTION OF WHIiTE SULPHUR, ARTESIAN WELL--Continued. 
Slate 36 feet, 2i in. 
Sandstone 1 n·«" 
Blue slate 15 9" " 
White slate. 10 2" " 
White sandstone 35 " Ill" 

Soapstone 43 " 

Blue slate • 28 " 7i in; 

White'slate 7 7
" " 
Hard sandstone 23 " 9 " 
Hard black stone. 9 6" " 
White slate ]2 " 
HarP. sand rock • 127 " 
White limeslone 4 " 4 in. 
,.White fire-clay. 3 " 3 
White limestone . 30 " 
Hard gray sand$tone 10 " 

Blue limestone. 6 " 11 in. 

Hard white sandstone . 9 

" 
Hard blue sandstone 3 feet, 6 " 
Blue clay 3 " 

Hard gray sandstone . 2 " 3i in.

.,Hard blue sandstone 3 3" 
Hard sandstone 110 5· " " 
Soft sandstone . 7 " 3 " 

Blue slate. 5 " 

Blue hard sande tone . 411 2 in . 
" 
Blue soapstone. 34" 10 " 
White grit sandstone. 
· 111 2" " 
Hard blue slate. 48 " 

Brown sandstone . 89 " 11 in. 

,.Coarse white sandstone 6 " 9 
Yellow sandstone. 44. " 2 " 
Hard flint. 15 " 8 " 
Clay, limestone and shale. 70 " 2- " 
At a depth of 840 feet, a show of oil was found; at a depth of 1,296 
feet 9 inches, lubricating oil was found; at a depth of 1,335 feet, a vein 
of fresh water was found; at a depth of 1,620 feet 10 inches, a vein of 
oil was found; at a depth of 1,658 feet, blue sulphur water was found; 
at a depth of 1,710 feet, white sulphur water was found; at a depth of 
1,768 feet, more white sulphur water was found; at a depth of 1,785 
feet, a large How of white sulphur water, yielding at the rate of 6,000 
gallons per hour, was found. 
,. 
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THO!{;-;TOWN. 
\ 
Drift. . • . . . 65 feet. 
Sub·carboniferous limestone and Rhal.·. 238 " 
Hamilton shale. . . . 87 " • 
CornHerous limestone. . 37 " 
Niagara lilnestont'. 407 " 
Hudson River and Utic~.. 373 " 
Trenton limestone. 80 " 
Total. depth. · 1,287 feet. 
Trenton below ~e!t len,l 394 " 
Yielded no gas. 
TOfHCCO LANDlNG. 
SECTION 01<' WELL No.1. 
Keokuk limestone. 15 feet. 
Knobstone .•.. 390 " 
Depth to Devonian shale. 405 feet. 
A good flow of gas was found in Devonian shale. 
UNIOX CiTY. 
SECTION OF' WET,f, No I. 
DrHt..... . 98 feet. 
Niagara limestone. 250 " 
Hudson River and Utica. 800 " 
Trenton limest('ne. 540 " 
Total depth. · 1,688 feet. 
Trenton below sea level. 40 " 
Traces.of gas were obstjrved from a depth of 1,155 to 1,Hi2 feet. 
UNION CITY. 
SECTION OF WELL No.2. 
Drift. . . . • ..... 70 feet. 
Niagara limestone and shale. . . 210 " 
Clinton (?) limestone . " . . . 10 " 
Hudson River limestone and >h.le 510 " 
Udea shale. . . . 340 " 
Total depth. · 1,140 feet. 
At the time this record was obtained the well was not yet completed. 
264 
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V ALPAHAISO. 
SECTION OF WEI,L No. l. 
Drift........ . 

Hamilton shale. . . . 

Corniferous limestone. 

Niagara limestone. . . 

Clinton (1) limestonE'. . 

Hudson River limestone MId ~hale 

Utica shale. . . . 

Trenton limE'stone. 

Total depth. 

Trenton below sea level. 

Did not yiE'ld gas. 
VINCENNES ARTESIAN SALT WELL. 
Sand and gravel 

Sandstone .•. 

Soapstone .•. 

Hard pebble rock . 

Sandy shale . . 

Soapstone ... 

Blue sandstone . 

Sandy shale 

Soapstone 

Coal. .. 

Soapstone 

Coal. .• 

. Soapstone 
Black shale 
Soapstone 
Coal •... 
Limestone. 
Blue shale. 
Black slate • 
Soapstone and shale. 
Sandstone . 
Slate anI! soapstone . 
Sandstone and salt water. 
Slate and shale. . . 
Sandstone ....• 
Shale and black slate 
Sandstone .••• 
Total depth 
125 f~{'I. 
65 " 
55 ., 
565 " 
IO " 
185 " 
295 " 
14,1 " 
. 1,444 feet. 
602 " 
. I 80 fe..t. 
18 " 
100 " 
10 " 
15 " 
32 " 
35 " 
20 " 
10" 
3 " 
IS·" 
5 " 
IS " 
41 " 
13S " 
5 " 
10 " 
47 " 
30 " 
SO " 
15 " 
75 " 
25 " 
95 " 
175 " 
140 " 
96 " 
• 1,336 feet. • 
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WABASH. 
SECTION OF WELL No.2, FBOM RECORD KEPT BY DB. FORD, OF WABASH. 
Drift. • . • • . . . • • . . 28 feet. 
Niag;,ara limestone and shale . 525 " 
Bndson River and Utica 325 " 
Trenton limestone .'. • '. 54 " 
Total depth • . • 932 feet. 
Trenton below sea level • 198 " 
Did not yield gas nor oil. 
WARSAW. 
SECTION OF WELL No. 1. 
Drift.••..••..• 248 feet. 
Nial[ara: limestone. . . . 652 " 
Hudson River and Utica. 487 " 
,Trenton limestone . . 77 " 
Totaldepth .. . 1,464 feet. 
Trenton below sea level 570 " 
Yielded no gas. 
WINOHESTER. 
SECTION OF WELL No.1. 
Drift. •........ 147 feet. 
Niagara limestone . . . . • . . . 71 " 
Hudson River limestone and shale. 582 " 
Utica shale. .. .. ' .. 250 " 
. Trenton limestone • . 90 " 
Total depth . • . 1,140 feet. 
Trenton above sea level 43 " 
Gas is found in Hudson River shales at a depth of 730 feet, and also in 
Trenton limestone, the yield in each instance, however, being small. 
Petroleum is found in Trenton limestone, which accumulated in the 
well at a l'li.te of about four barrels per day. 
WINCHESTER. 
SECTION OF WELL No.2. 
Drift.......... . 131 feet. 
Niagara limestone. . • ..' • • . . 69 " 
Hudson River limestone and Ebale . 575 " 

U nca. shale. . . . 240 
 " 
Trenton limestone. . . . . . . . . 95 " 
Total depth. . . . . . • . • • 1,110 feet. 
Altitude of the surface a.t the well, leveled · 1,068,\ " 
Depth to Trenton. . • • . . 
· 1,015 " 
Trenton above sea level . .. • . . . 53fi, feet. 
A good flow of gas was found at a depth of 1,029 feet. A cartridge or 
nitro.glycerine was exploded in the well, which'increased the flow of gas 
materially, after which several barrels of oil were taken from the well. 
• 
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WINCHESTER. 

SECTION OF WELL No.3. 

Drift.•••.••... 116 feet. 

Niagara liml'stol1e. . . . 76' "-, 

Hudson River and Utica. 816 " 

Trenton limestone. 120 " 

Total depth · 1,128 feet. 

Altitude of well. . 
· 1,076/"0" " 

Depth to Trenton. • 1,008 \' 

Trenton above sea level • 68/"0" feet. 
Gas was found at a depth of 1,036 feet. Oil in considerable quantities 
after "shooting" the well. 
XENIA. 
SECTION OF WELL No. I. 
Drift.•.••••. 50 feet. 
Water·lime ..• ,. 31 " 
Niagara limestone . 238 " 
Hudson River and Utica. 587 " 
Trenton limestone. . . . 31 " 
Total depth . • • 937 feet. 
Trenton below sea level • 91 " 
" 
Yields a good flow of gas, though volume not ascertained. 
The wells described above are scattered pretty generally over the State. 
There are several counties, however, where no deep wells have yet. been 
drilled, or if they have been, no information has reached the State Geolo­
gist concerning them. In a considerable number of counties only one or 
two wells have'been drilled, 
Prospectors for gas, oil or other substlj,nces frequently write the State 
Geologist asking for information as to the probable depth to Trenton lime­
stone in a particular locality. For general iniormation upon that subject, 
the following estimate of the approximate altituqe of Trenton limestone, 
as compared with sea level, is inserted. By finding the altitude of the 
,surface at the well, it will be a matter of small difficulty to determine to 
within a short distance the depth to Trenton rock in any county in the 
State. To further aid in forming a conclusion in this matter, a table of 
altitudes is' given, showing the height above the sea of all the important 
points in the State of which we haye data. The altitude of the surface at ­
the well in any part of the ~tate may be Mcertained by taking the nearest 
point given in the table of' altitudes, and leveling from that point' to the 
location of the proposed well. When the altitude is known it is easy to 
estimate the approximate depth of Trenton limestone. 
•
• 
. ,
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Approximate depth, above or below sea level, of the Trenton lime" 
stones in the different counties of Indiana': 
Counties. Sea Level. Feet. 
Adams. · Below 200 to 400 
Allen .. · Below 400 to 800 
Bartholomew . · Below 300 to 350 
Benton .• 
· Below 350 to 600 
Blackford' , Below 10 to 120 
Boone. · Below 350 to 500 
Brown. · Below 600 to 800 
Carroll. · Below 225 to 300 
Caas • • Below 150 t@ 300 
Clark · Below 500 to 600 
Clay •• · Below , 1,300 to 1,400 
Clinton. · Bt;low 300 to 500 
Crawford. · Below 750 to 850 
Daviess •. • Below • 1,200 to 1,300 
Dearborn • • Above 150 to 175 
Decatur · Above 10 to 100 
Dekalb •. · Below 1,000 to 1,200 
Delaware. 
· Above o to 75 
Duoois .• · Below 850 to 1,000 
Elkhart . , · Below 1,150 to 1,3/i0 
Fayette •. · Above 100 to 150 
Floyd · Below 600 to 750 
Fountain. • Below 600 to 800 
Franklin. • Above 125 to 175 
Fulton. · Below 400 to 700 
Gibson. · Below · 1,400 to 1,600 
Grant. • Below 50 to 100 
Greene. · Below ' 1,100 to 1,200 
Hamilton Below 50 to 100 
Hancock. ' Below 20 to 80 
Harrison. · Below 750 to 800 
Hendricks 
· Below 350 to 500 
Henry •. · Above Oto 125 
Howard 
· Below 40 to 150 
Huntington. • Below 200 to 400 
Jackson • Below 300 to 360 
Jnsper .• • Below 150 to 250 
Jay. 
· Below Oto 100 
Jefferson, · Below 250 to 560 
Jennings. • Below " . 11i0 to 300 
Johnson, • Below 350 to 600 
Knox 
· Below • 1,300 to 1,600 
KoscioRko · Below · 1,000 to 1,35(:) 
Lagrange · Below , 1,250 to 1,400 
Lake 
· Below 300 to 400 
Laporte .> • • Below, 400 to 500 
Lawrence.• • Below 700 to 850 
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Counties. 
Madison. 
Marion 
Marshall • 
Martin. 
Miami •• 
Monroe.• 
Montgomery 
Morgan 
Newton 
Noble. 
Ohio .. 
Orange. 
Owen 
Parke 
Perry 
Pike. 
Porter. 
Posey 
Pulaski 
Putnam 
Randolph 
Ripley. 
Rush 
Scott 
Shelby. 
Spencer 
Starke. 
Steuben 
Sullivan. 
Switzerland 
Tippecanoe. 
Tipton. 
Union. 
Vanderburgh . 
Vermillion. 
Vigo. 
Wabash. 
­
Wa.r~n 
Warrick. 
Washington 
Wayne. 
Wells 
White. 
Whitley . 
Sea Level. Feet 
• Above, 65 feet, to 50 f~t below. 
.~~ 1Wto ~ 
• Below 700 to 1,100 
• Below 850 to 1,200 

· Below 100 to 350 

· Below • 1,000 to 1,150 

· Below 600 to 700 

· Below 750 to 900 

· Below 200 to 300 

· Below 1,200 to 1,300 
• Above 100 to 150 

· Below 750 to 850 

· Below 900 to 1,000 

· Below • 1,400 to 1,500 

· Below 850 to 950 

· Below • 1,250 to 1,350 

· Below 400 to fiOO 

· Below · 1,500 to 1,700 

· Below 200 to 450 

· Below 500 to 800 

· Above oto 100 

· Above, 50 feet, to 100 feet below. 

· Above, 125, to 0 feet below. 

· Below 350 to 500 

. '. Below 50 to 300 

· Below 950 to 1,200 

· Below 350 to 700 

Bel~w · 1,400 to 1,500 

· Below · 1,300 to 1,600 

· Above O'to 75 

· Below 500 to 600 

· Below 75 to 180 

· Above 100 to 150 

, .Below · 1,300 to ] ,500 

· Below · 1,400 to 1,600 

· Below · 1.400 to 1,600 

· Below 10 to 350 

· Below 600 to 750 

· Below · 1,200 to 1,350 

· Below 500 to -750 

· Above 75 to 175 

• Below 200 to 400 

• Below 200 to 350 

.. 
· Below 400 to 800 

TABLE OF ALTITUDES IN INDIANA. 
ADAMS CoUNTY­ Authority. 
Decatur .•.• • C., R. & Ft. W. R. R . 
ALLEN COUNTY­
Arcola. •.• · P., Ft. W. & C. R. R • 
Fort Wayne • G. R. & Ind. R. R . • 
· P., Ft. W. & C. R. R . " 
· City datum, City Engineer " 
Huntertown • G. R. & Ind. R. R •• 

New Haven. · T., w. & W. R. R . 

Wallen•.• · G. R. & Ind.. R. R . 

Woodburn , · T., W. & W. It. R • 

•BARTHOLOMEW CoUNTY­
Clifford. " •. · J., M. & I. R. R . 

Columbus.', . · J., M. & I. R. R . 

Elizabethtown · J., M. & I. R. R . 

Jonesville . : J., M. & I. R. R . 

St. Louis Crossing • · J., M. & I. R. R . 

,Taylorsville . . · J., M. & I. R. R • 

Wailesborough , · J., M. & r. R. R • 

Waynesville . . · J., M. & I. R. R . 

BENTON COUNTY­
Ambia. · L. E. & W. R. R. 

Boswell•. • :L. E. & W. R. R. 

Chase .. · L. E. & W. R. R. 

EarlPal'k .,C., I., St. L. & C. R. R 

Fowler .. · C., I., St. L. & C. B. R 

Gravel Hill. · Surface of Hill . 

Mt. Gilboa. · Prof. Owen • . . 

Otterbein. · L. E. & W. R. R. 

Oxford. · L. E. & W. R. R. 

Raub... · c., I., St. L. & C. R. R 

Talbot .• L. E. & W. R. R. 

Templeton. L. E. & W. R. R. . . 

BLACKFORD COUNTY-­
Hartford ·City. · Ft. W., M. & C. R. R. 
Montpelier. . . • • · Ft. W., ~. & C. R. R. 
A~e. 
807 feef. 
833 feet. 
752 " 
775 " 
762 " 
827 ., 
758 " 
839 " 
750 " 
·664 feet. 
630 " 
64(! " 
595 co 
683 " 
656 " 
613 " 
607 .. 
710 feet. 
734 " 
719 " 
814 .. 

823 " 

857 " 

815 " 

785 " 

703 " 

731 " 

710 " 

675 " 

895 feet. 
867 " 
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BOONE COUNTY­ Authority. Altitude. 

Lebanon ... · C., I., St. L. & C. R. R 925 feet. 
Thorntown .. , C., I., St. L. & C. R. R 813 " 
CABS CoUNTY­
Adamsboro. · Eel River·R. R . 665 feet. 
Anoka ..• · Pan Handle R. R 696 " 
Curveton .. · T., P. & W. R. R 671 " 
Lake Cicott. · T., P. & W. R. R. 703 " 
Logansport. · W., St. L. & P. R. R . 606 " 
Onward •• · Pan Handle R. R 763 " 
Royal, Centre . · Pan Handle R. R 735 " 
CJ,ARK COUNTY­
Charleston . . · O. &M. R. R .. 589 feet. 
Henrjville. . · J., M. & I. R. R • 479 " 
Jeffersonville. · O. &M. R.R... 455 " 
Memphis .•. · J., M. & I. R. R • 490 " 
New Providence · L., N. A. & C. R. R 551 " 
Sellersburg. • · J., M. & I. R. R • 478 " 
CLAY CoUNTY­
Brazil ••• · T. H. & I. lit. R • . 643 feet. 
Clay City .. · T. H. & s. E. R. R • 584 " 
Cloverland • · T. H. & 1. R. R . . 577 " 
COty •••• · T. H. & S. E. R. R . 625 " 
Harmony . .•. T. H. & Y. R. R.. . 672 " 
Saline qity • · T. H. & S. E. R. R . 555 " 
! Staunton •• · T. H. & I. R. R . 643 " 
CLINTON COUNTY·­
Boyleaton · L. E. & W. R. R. • 896 feet. 
Colfax •• · C., I., St. L. & C. R. H. . 821) " 
Frankfort. · L. E. & W. R. R. 841 " 
Hillaburg · L. E. & W. R. R. 910 " 
Jefferson. · L. E. & W. R. R 827 " 
Mulberry . · L. E. & W. R. R. 754 " 
DAVIESS COUNTY­
Waahington. '. . . · O.&M.R. R 48t feet. 
DEARBORN COUNTY-­
Aurora .. . O.&M.R.R .... 493 feet . 
Cochran .... .O.&M.R.R •.•. 493 " 
Guilford. . . . • C., I., St. L. & C. R. R 508 " 
Lawrenceburgh . .0.& M.R. R .• 479 " 
, Mooreshill . • . · O.&M.R.R •. 916 " 
Weisburg ••. · C., I., St. L. & C • 929 " 
DECATUR COUNTY-­
Adams ... · C., I., St. L. & C. R. R 880 feet. 
Greensburg. · C., I., St. L. & C. R. R 942 " 
New Point. · C., I., St. L. & C. R. R 981 " 
St. Paul .• · C., I., St. L. & C. R. R 852 " 
:)$4> 
TABLE OF ALTlTUD~EI IN INDIANA. 
DEKALB COUNTY­ Authority. 
Auburn · Ft. W., J. & S. R. R • 
· Ft. W., J. & S. R. R. Junction" 
Butler. · L. S.-& M. S. R. R . 
Cedar Creek · Eel River R. R .. 
Corunna. .L.S.&M.S.R.R. 
New Era. · Ft. W., J. & S. R. R 
Summit. · Ft. W., J. & S. R. R 
Waterloo. , Ft. W., J. & S. R. R 
DELAWARE COUN'J:Y­
Daleville. • C., C., C. & I. R. R . 
Eaton .• · Ih. W., M. & C.R. R. Track at Bridge 
Muncie .. • C., C., C. & I. R. R . 
Reed ... · L. E. & W. R. R. . 
Selma .. • C., C., O. & I.,R. R . 
Yorktown • C., C., C. & I. R. R . 
ELKHART COUNTY­
Bristol. .L.S.&M.S.R.R. 
Elkhart • L. S; & M. S. R. R . 
" · C., W. & M. R. R . 
Goshen. • L. S. & M. S. R. R . 
Millersburg. • L.S.&M. S •... 
New Paris. · C., W. & M. R. R . 
Vistula... · L. S. & M. S. R. R . 
FAYETTE COUNTY­
Bentonville. · J., M. & I. R. R . · 
Connersville • C., H. & D.R.R. 
Glenwood . · C., H. & D. R. R . · 
Longwood. · C.; H. & D. R. R . 
· 
Sal ter'8 Switch · C., H. & D. R. R . 
Lyons .... · C., H. & D. R. R . 
FLOYD COUNTY­
New Albany. . . J., M. & I. R. R. , . . . 
" . . Low Water, Ohio River. 
Galena .... 
FOwCNTAIN CQUNTY­
Attica . · W., 8t. L. & P. R. R. . . . 
" .T., W.&W.R.R· ..... 
" · Low Water, Wabash River. 
GIBSON COUNTY-
Princeton.........• E. & T. H. R. R. 

GRANT COUNTY­
Fairmont. · C., W. & M. R. R 
Jonesboro • Panhandle R. R . 
Marion .. · Panhandle' R. R • 
Mier ... · Panhandle R. R . 
Van Buren .•...••.••.•.•• " 
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Altitude. 
872 feet. 
868 " 
863 " 
861 " 
937 " 
859 " 
1,001 " 
914 " 
910 feet. 
910 " 
948 " 
936 " 
1,005 ., 
924 " 
786 feet. 
755 " 
741 " 
789 " 
886 " 
828 j, 
809 " 
1,056 feet. 
832 II 
1,OQ2 " 
1,111 " 
919 " 
896 " 
438 feet . 
362 " 
958 " 
540 feet~ 
556 " 
516 " 
483 leet. 
893 feet. 
846 " 
811 " 
816 II 
950 " 
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GREENE CoUNTY­ A1lthority. Altitude. 
Dixon · Indianapolis & Vincennes R. R , 530 feet. 
Lyoll8 .. · Indianapolis & VincenneR R. R . 509 .. 
Marco •• · ]ndill.napolis & Vincennes R. R . 482 " 
Switz City · Indianapolis & Vincennes R. R . 526 " 
W orthingtoD · Indianapolis & Vincennes R. R . 522 " 
HAMILTON COUNTY­
Noblesville . • . . 770 feet. 
Westfield •••.• • .' . • . L., N. A. & C. R. R 786 " 
HANCOCK COUNTY'-: 
Fortville .•. · C., c., C. & I. R. R. 857 feet. 
Greenfield •. · P,anhandle R. R. . 906 " 
McCordsville . · C., C., C. & I. R. R. 854 " 
Maxwells .•• · I.,.B. & W. R. R . 920 I' 
Mount Comfort . · 1., B. & W. R. R . 870 " 
Sugar Creek. . . • I., B. & W. R. R . 855 " 
Warrington. • • · I., B. & W. R. R. 1,020 " 
Willow BrlWlch . · I., B. & W. R. R. 950 " 
HENDRICKS COUNTY­
Clayton.. · T. H. & I. R. R . 890 feet. 
Coatsville • · T. H. & I. R. R . 878 " 
Danville •• · T. II. & I. R. R . 613 " 
Friendsville '. · Indill.napolis & Vincennes R. R 738 " 
Maplewood. · I., D. & S. R. R 842 " 
Montclair. • · I., D. & S. R. R 759 " 
North Salem · I., D. & S. R. R 888 " 
Plainfield . · T. H. & I. R. R 742 " 
HENRY CoUNTY­
Kennard .. · I., B. & W. R. R. 1,057 feet. 
Messick •• · I., B. & W. R. R . '. 1,030 " 
New Castle. . I.,B.&W.R.R. 1,071) " 
New Lisbon · Ft. W., M. & C. R. R. 1,0~8 " 
Spiceland .•••• 1,025 " 
HOWA.RD CoUNTY­
, Cassville. .• Panhandle R. R . 648 feet. 
Kokomo ••••. • • Panhandle R. R • 839 " 
HUNTINGTON CoUN'l'l:­
Huntington. . • • .T., W.&W.R.R 734 feet. 
· Court House Square 741 "" 
JACKSON CoUNTY­
Chestnut Ridge • • J" M. & I. R. R . 51}3 teet. 
Crothersville · J., M. & I. R. R . 562 " 
Rockford. · J., M. & I. R. R • 585 ., 
Seymour. • J'I M. & I. R. R • 605 " 
" · Qrossing O. & M. R. R • 608 " 
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JASPER COUNTY­ :Authority. Al1itude. 
.Remington • · L., P. & W. R. R 732 feet. 
JAY COUNTY­
Dunkirk. ,Panhandle R. R . 969 feet. 
Portland · C., R. & Ft. W. R. R . 904 " 
Red Key. · C., R. & Ft. W. R. R. 890 " 
JEFFERSON COUNTY­
Dupont. · J., M. & L R. R . . 783 feet. 
Madison ... · J., M. & L R. R. . 451 " 
.. 
· Foot Inclin~ Plane '772 " 

North 'Madison · J., M. & I. R. R . . 878 " 

: • Top of Inclined Plane . 876 "
" 
" · Summit Line . . • . • 880 " 
JENNINGS COUNTY­
Butler's Switch . ,} • J., M. & I. R. R. , 941 feet 
Nort-h Vernon · J., M. & I. R. R . 727 " 
Scipio • · J., M. & L R. R . 680 " 
Vernon. .' J., M. & L R. R . 686 " 
· Muscatatuck Bridge 669 "" 
JOHNSON COUNTY­
Amity ... · J., M. & I. R. R . 693 feet. 
Edinburgh. · J., M. & 1. R. R . 694 " 
Franklin. · J., M. & L R. R . 73"l " 
· C., I., St. L. & c. Crossing 736 .." 
Whiteland · J., M. & I. R. R. . . . . 805 " 
KNOX COUNTY­
Bruceville . . · Indianapolis & Vincennes R. R • 515 feet 
Edwardsport · Indianapolis & Vincennes R. R . 460 " 
Sanborn. · Indianapolis & Vincennes R. R . 472 " 
Vincennes E., L. & H. R. R. . . . . . 463 " 
· C. & V. R. R . . . . . . , . . 417 "" 
· Bench mark on Court HOURe • • 435 " 
Westpha1ia. · Indianapolis & Vincennes R. R . 456 " 
" 
KOSCIUSKO COUNTY­
Claypool. • . C., W.&M:R.R 902 feet. 
Milford . , . · C., W. & M. R. R 850 " 
Silver Lake. . · C., W. & M. R. R 927 " 
Syracuse. • B. & O. R. R. 870 ,', 

Warsaw · Crossing L. S. & M. S. R. .k . 839 " 

" · C., W. & M. R. R 824 " 

LAGRANGE COUNTY­
Lagrange. · G. R. & Ind. R. R . 915 feet 
Lima..... · G. :&. & Ind. R. R '. 882 " 
Valentine.•• • G. R. & Ind. R. R . 952 ' 
Wolcottsville . · G. R. &. Ind. R. R . 938 .. 
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LAKE COUNTY­
Crown Point Station. 
Gibson .••. 
Hobart...... . 
Lake Station. . . . 
Lowell .•.... 
Millers ... 
Ross. , . 
Tolleston ••. 
Whiting. ,'. 
LAPORTE COUNTY­
Holmesville. 
Kingsburg .. 
Lallrosse •.. 
Michigan City 
Michigan Lake. 
Otis •..... 
Rolling Prairie . 
Wanatah.... 
Westville. • . . 
LAWRENCE COUNTY­
Bedford •.... 
Mitchell ••... 
MADISON CoUN'fY­
Alexl>ndria . 
" 
Anclerson. 
" 
" 
Chesterfield . 

Elwood . 

Gillman .. 

Pendleton . 

Summitville 

MARION COUNTY­
Acton ... 
Bridgeport . 
Brh:'htwood . 
Galaudet .. 
Indianapolis 
" 

" 

" 
Lawrence. 

Maywood. 

Southport 

Valley Mills 

West Newton. 
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Authority. 
· Pan Handle R. R 
· M. C. R. R , •• 
· P., Ft. W. & C. R R . 
· J. & N. R. R •••.' 
· L. S. & M. S. R. R 

· J. &N. R R ... 

· M. C.R R .•.• 

.• L. S. & M S. R R • 

.L.S.&M.S.RR. 
• Peni'nsula R R . 
• Pan Handle R R .'. 
.:M. C. R. R .••• 
· U. S. Lake Survey. 
• L. S. & M. S. R. R . 
· L. S. & M. S. R. R • 
· P., Ft. W. & C. R R . 
· L., N. A. & C. Ro' R 
· L., N. A & C. R R. 
· O.&M. RR •• 
· L.E.&W.R.R •• 
· CrO!!sing C., W. & M. R. R 
· C., C., C. & I. R. R. . . 
· P., C. & St. L. Crossing . 
• C., C., C. & 1. Crossing 
· C., W. & M. Junction 
• C., C., C. & I. R. R 
· L. E. & W. R R. • 
· L. E. & W. R R. . 
· c., C., C. & I. R. R . 
· c., W. & M. R R . 
· C., I., St. L. & C. R. R •. 
· T. H. & 1. R R • • • 
.C.,C.,C.&I.R.R •• 
· C., 1., St. L. & C. R. R 
· City datum, City Engin~er 
• Belt R. R. Crossing J., :M. & I . 
• Signal Station U. S. Signal O!lice 
· Union Depot . . . . . . . . . 
• C., C., C. & 1. R. R. . . . . . .­
• Indianapolis & Vincennts R !{ 
. . J., M. & 1. R. R. • . . . . . . 
· Indianapolis & Vincennes R. R . 
• Indianapolis & Vincennes R. R . 
AUitude. 
714 fpet. 
600 " 
623 " 
613 ' 
636 
625 " 
636 " 
807 " 
606 " 
800 feet. 
742 " 
675 " 
603 " 
582 " 
765 " 
821 " 
731 " 
786 " 
679 feet. 
676 " 
857 feet. 
872 " 
880 " 
900 " 
894 " 
894 " 
907 " 
H58 " 
852 " 
847 " 
J,OOI " 
792 feet. 
748 " 
791 " 
852 " 
676 " 
722 ~{ 
753 " 
721 " 
872 " 
-695 " 

761 " 

759 " 

779 " 

I 
TABLE 
MARSHALL COUN1'Y­
Plymouth 
" 
" 
Teegarden 
MA.RTIN COUNTY-
Loogootee • 
Shoals ... 
West Shoals 
MIAMI CoUNTY­
Amboy ... 
Bunker Hill 
Chili .. 
Mexico. 
Peru. 
" 
MONROE COUNTY-­
Bloomington.. • 
Ellettsville. . . 
Harrodsbnrgb .. 
Smitbville . . . 
MONTGOMERY COUNTY­
Crawfordsville 
Whitesville. . . . 
MORGAN COUNTY­
Brooklyn .. 
Martinsville • 
Mooresville. • 
Paragon ••. 
NEWTON COUNTY­
Goodland 
Kentland •••• 
NOBLE COUNTY­
Albion. 
Avilla. 
" 
Brimfield. 

Kendallville 

Ligonier. 

&me City 

Wawaka. 

ORANGE COUNTY­
OF ALTITUDES IN INDIANA. 
Authority. 
· P., Ft. W. & W. R. R 

· P., K. & P. R. R. . . 

· Surface Yellow River 

• B., P. & c. R. R. . . 
· O.&M. R.R .......... . 

• O. & M. R. R . • .'. . . . . 
· Center Stone, Cross of Cap on Basement 
Window W. S. C. H . . . . . . . 
· Pan Handle R. R 

· .Pan Handle R. R 

· Eel River R. R . 

· Eel River R. R . 

· W., St. L. & P. R. R . 

· Court House Sqll.are 

· W.&E.Canal. 

· L., N. A. & C. R. R 

· L., N. A. & C. R. R 

• L., N. A. & C. R. R 

· L., N. A. & C. R. R 

· L., N. A. & C. R. R 

L, N. A. & C. R. R 

· 'Tndianapolis & Vincenne~ R. R . 

. . I ndianapolia & Vincenne~ R. R . 

· Indianapolis & Vincennes R. R . 

· Indianapolis & Vincenne; R. R . 

· T., P. & W. R. R. 

· T., P. & W. R. R. 

• • B., P. & C. R. R. • • . • . 
· G. R. & {nd. R. R • • • • • 
.• ' Summit. B., P. & C. R. R . 
· L. S~& M. S. R. R . 
.L.S.&J\LS.R.R. 
• L. S. & M. S. R. R . 

· G. R. & Ind. R. R . 

• L. S. & M. S. R. R . 
Orleans •••••••••• L., N. A. & C. R. R . • . • . . .. 
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Altitude. 
781 feet. 
769 " 
760 " 
794 " 
532 feet. 
480 " 
523 " 
810 feet. 
800 " 
725 " 
700 " 
655 " 
657 " 
742 feet. 
682 .. 

506 " 

717 
 II 
741 feet. 
874 " 
659 feet . 
598 " 
685 " 
577 " 
718 feet. 
681 " 
927 feet. 
969 " 
1,015 " 
945 " 
974 " 
886 " 
920 " 
896 " 
633 feet. . 
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OwEN CoUNTY­ Aut/wrily. Altitude. 
Coal City. 

Farmer . 

Freedom. 

Gosport. 

Quincy. 

Spencer 

PAlI.XE COUNTY­
Bloomingdale. 
Guion ..• 
Leatherwood 
Marshall .. 
Montezuma. 
Rockville • 
PORTER CoUNTY­
Chesterton , 

Furnesville . 

Hebron. 

Kout .... 

Porter ••. 

Valparaiso. 

" 
Wheeler .. 
POSEY COUNTY­
Mount Vernon • 
PULASKI COUNTY­
Francesvile . 

Gundrum 

Star City • 

, Winamac 
PuTNAM CoUNTY­
Bainbridge . 

Barnard .. 

Cloverdale . 

Fillmore •• 

Greencastle. 

" 
Hamrick., • 
Putnamville 
Raccoon. 
Reelsville. • 
Roachdale .• 
R1lSS61ville .' • 
· T. H. & S. E. R. R 

· Indianapolis & Vincennes R. R . 

· Indianapolis & Vincennes R. R . 

· Indianapolis & Vincennes R. R . 

• L., N. A. & C. R. R. . . . . . . 
• Indianapolis & Vincennes R. R . 
• I., D. & S. R. R . 

· I., D. & S. R. R . 

· I., D. & S. R. R . 

· I., D. & S. R. R . 

• 1., D. & S. R. R 

: Gas Well, John T. Campbell, C. E. 

, L. S. & M. S. R. R ' 

· M. C. R. R ..• 

• Panhandle R.' R • 

· Panhandle R. R . 

.M.C.R.R 

· P., Ft. W. & C. R. R . 

· Peninsular R. R. . • 

· P., Ft. W. & C. R. R • 

· St. L & S. E. R. R. 
· L., N. A. & C. R. R .' 

• Panhandle R. R • 

• Panhandle R. R . 

· Panhandle R. R . 

· L., N. A. &C. R. R 

· J., D. & S. R. R . • 

· L., N. A. & C. R. R 

· T. H. & I. R. R . . 

· T. H. & I. R. R : . 

· Junction L., N. A. & C. R. R 

· T. H. & I. R. R.. . 

• L, N. A. & C. R. R 
, . J., D. & S. It. R' . 
· T. H. & I. R. R 
· I., D. & S. R. R 
• 1., D. & s. R. R 
" 
651 feet. 
528 " 
538 " 
1)95 " 
749 ,i 
557 " 
642 feet. 
630 " 
572, " 
700 " 
494 II 
688 " 
660 feet. 
669 " 
714 " 
688 II 
'647 " 
738 .. 
801 " 
666 " 
407 feet. 
685 feet: 
710 " 
706 " 
713 " 
936 feet. 
902 " 
782 " 
8,44 " 
834 " 
773 ". 
703 " 
687 " 
741) " 
e38 •• 
839 " 
828 " 
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RANDOLPH COUNTY­
Bloomingsport 
Farmland • 
Harrisyille . 
Losantville. 
,Lynn•... 
Parker ••• 
Ridgeville • 
Union City. 
Winchester. 
RIPLEY COI:JNTY-:' 
Batesville. 
.Milan ; • 
Morns ... 
Oegood ..• 
Pierceville " 
Sp8.des ..• 
Sunman .• 
RUI!H COUNTY­
Falmouth 
Homer .• 
Manilla.. 
Rushville. 
" 
ST. JOSEPH CoUNTY- . 
Mishawaka. 

New Carlisle 

Osceola •• 

South Bend. 

" 
" 

" 

Terre Coupee • 
SCOTT COUNTY­
Austin, .•. 
Le:dngton .. 
Soottsburgh. . 
'Vienna ••. 
SHELBY CoUNTY":'" . 
,Fairland .• 
Flat Rock . 
Lewis Creek 
London.•. 
Morristown . 
Prescott " . 
Shelbyville . .. 
.. 
Waldron ••••• 
AmAority. 
• I., B. & W. R. R. 
· C .• C., C. & 1. R. R . 
· C., C., C. & I. R. R . 
• I., B. & W. R. R. . 
• Crossing I., B. & W. and G. R. & £nd. R. R.. 1,174 " 
· C., C., C. & I. R. R. 
• Pan Handle R. R . 
• C., C., C. & I. R. R . 

• C., C., C. & 1. R. R • 

• C., I., St. 1... & C. R. R • 
.O.&"M.R. R." •.• 
· C., I., St. L. & C. R. R 
· O.&M.R. R ... . 
· O. & M. R. R ... ". 
• C., 1., St. L. & C. R. R 
• C., I., St. L. & C. R. R. . 
· J., M. & I. R. R . 

· J., M. & I. R. R . 

· J., M. & I. R. R . 

· J., M. & 1. 'R. R . 

• Crossing C., H. & I. R. R . 
· L.S.&M.S. R.R. 

.L.S.&M.S.R.R. 

· L. S.& M. S. R. R. 

· L. S. & M. S. R. R . 

· Mid. A. L. R. R. . 

· Cros8ing Penn. R. R . 

· St. Joe River, Peninsnla R. R . 

· L. S. &; M. S. R. R. • . . . . 

· J., M. & I. R. R . 
• O.&M.R. R .. 

· J., M. & I. R. R • 

· J., M. & I. R. R • 

· C., I., St. L. &C. R; R 

· J., M. & I. R. R. . . 

· J., M. & I R. It . . . 

• C., I., St. L. & C. R. R . 
, • . C., H. & I. R. R. • • . 
, C., I., St.L. & C. R. R . 
. . . J., M. & 1. R. R. . . . 
· Crossing C., I., St. L. & C. R. R . 
• • • • • C., I., St. L. & C. It. R. • 
Altitude. 
1,2~5 feet. 
1,037 " 
i,101 " 
1,140 .. 
. 1,023 " 
994 II 
. .1,108 " 
1,089' II 
968 feet • 
985 " 
982 " 
'958 II 
• 1,010 	 " 
1,013 .. 
1,015 .. 
1,048 feet. 
913 " 
896 " 
964 " 
972 " 
722 feet. 
772 II 
737 " 
725 " 
679 " 
733 " 
699 " 
760 " 
549 feet. 
626 " 
570 " 
566 " 
774 feet. 
695 . " 
713 " 
775 .. 
842 " 
792 " 
769 •. 
768 " 
819 " 
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STARKE COUNTY­
English Lake. 

Ha~let.••• 

North Judson. 

San Pierre .• 

STEUBEN COUNTY­
Angola ••• 

Freemont ••• 

" 
Pleasant Lake 
SULLIVAN CoUNTY­
Sullivan ••••• 
TIpPECANOE CoUNTY­
Clark's Hill 
Dayton •.•.• 
Lafayette ..•• 
Montmorenci •.. 
TIPTON COUNTY­
Goldsmith 
Hobbs ..• 
Kempton .• 
Tipton ••• 
UNION CoUNTY­
Brownsville. . 

Liberty .•... 

VANDERBURGR CoUNTY­
Evansville . 
" 
VERMILLION COUNTY­
Clinton 

Dana. 

Eugene 

Gessie • 

Hillsdale. 

Newport • 

Perrysville . 

Summit Grove 

VWO COUNTY­
Atherton. 

Riley ... 

Seelyville . 

Terre Haute 

Authcrrity. Altitude. 
• Po, Ft. W. & C. R. R • 660 feet. 
~· P., Ft. W. & C. R. R . . . , 698 " 
· P., K. & P. R. R . 681 " 
· P., K. & P. R. R. . . 689 " 
· Ft. W., J. & S. R. R . • . . . . • 1,052 feet. 
· Ft. W., J. & s. R. R '. • . • . . . 1,055 .. 
· Geodetic Station U. S. L. Survey 1,142 " 
• Ft. W., J. & S. R. R • • . . • • 975 " 
· E. & T. H. R. R . 538 'feet. 
C., I., St. L. & C. R. R : 782 feet. 
· L. E. & W.R. R . 642 " 
· T" W.&W.R.R 695 " 
· L. E. & W. R. R . '. 672 " 
, L, E. & W. R. R . 903 feet. 
, L. E. & W. R. R . 867 " 
· L. E. & W. R. R . 920 " 
· L. E, & W. R. R • 868 " 
· C., H. & I. R. R . 793 feet. 
· C., H. & I. R. R. • 979 " 
· L., E., E. & S. W. R. R . 378 feet. 
• Low Water, Ohio River 326 " 
· E., T. H. & C. R. R 494 feet. 
• 1'1 D. & S. R. R . • 643 " 
• E., T. H. & C. R. R 507 .. 
· E., T. H. & C. :&. R 616 " 
• I., D. & S. R. R • • 452 " 
· E., T. H. & C. R. R 494 " 
• E., T. H. & C. R. R 582 " 
· E., T. H. & C. R. R 520 " 
· E., T. H. & C. R. R 522 feet. 
· T. H. & S. E. R. ~ . 569 " 
· T. H. & I. R. R . . .•. 585 " 
· E., T. H. & C. R. R 492 " 
• 7th Street Crossing T. H. & I. 1•. l{ 496 " 
\ 
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'VABASH CoUNTY-­ Authority. Altitude. 
La Fontaine • C., W.&M.R.R 894 feet. 
La Gro •••. · T., W. & W. ;E. R . 698 " 
Laketon ••• · Eel River R. R 762 " 
I,iberty Milia. · Eel River R. R 773 " 
North Manchester. · Eel River. R. R 775 " 
Roann. · Eel River R. R 750 " 
Urbana · C., W. & M. R. R 815 " 
WAbash · W., St. L. & P. R..R . 735 " 
· C. H. Sq., W. & E. Canal . 730 ..." 
· W., St. L. & P. Cro~BiDg over C., W. &" 
M.R.R.... . .... 1:,42 " 
WARBEN COUNTY-
Marshfield • · T., W. & W. R. R 721 feet. 
West Lebanon · T., W. & W. R. R 720 ... 
Williamsport. · T., W. & W. R. R 619 " 
WARRICK COUNTY-
Boonville •• · L, E.; E. & S. W. R. R. 391 feet. 
Chandler. . . · 1..., E, E. & S. W. R. R . 406 .. 
De Forest · L, E., E. & 8. W. R R . 406 " 
WASHINGTON CoUNTY-
Harristown. • L., N. A. & C. H. R 872 feet. 
Salem. · L., N. A. & C. R. R 714 " 
WAYNE CoUNTY--
Beeaons · Ft. W" M. &C. R. R. 875 feet. 
Camhridge City • .. . J., M. & I. R. R . 941 " 
Green's Fork • I .• B. & W. R. R 1,120 
" 
Richmond • C'l R. & Ft. W. R. R. 969 " 
" · Low Wllter, Whitewater River 885 " 
WELLS COUNTY-
Bluiton · Ft. W" M. & C. R. R 837 feet. 
Keystolle. · /<'t. W.; M. & C. R. R 871 
" 
Ossian . , Ft. W'l M. & C. R. R 831 " 
WHITE COUNTY-
Chalmers . · L., N. A. & C. R. R 707 feet. 
Idaville · T., P, & W. R. R. 712 " 
Monticello · T., P. & W. R. R. 672 " 
Reynolds. · T., P. & W. R. R. 692 
" 
WHITLEY CoUNIY­
Cherubu8Co • • Eel River R. R 725 feet. 
Collamer. • Eel River R. R ,795 " 
Collins. · Eel River R. R 870 " 
Columbia City · P., Ft. W. & C. R. R . 836 "• South Whitley · Eel Ri ver R. R . 808" " 
• 
• 
ECONOMIC USE OF NATURAL GAS. 

Natural gal'J.is used for two purposes, heating and lighting. It produces. 

intense heat, and may be used in the reduction of the most refractory 

metals; in the manufacture of brick, tile, porcelain and glass; for pro­

ducing steam, and for all domestic purposes. It. is comparatively free 

from sulphuric and other deleterious acids, which makes it particularly 

valuable in foundries, machine shops, and in all manufactories which 

manufacture metal goods. It is greatly superior to all other fuels used in 

the manufacture of glass. 

It is most important in building up the manufacturing interests of any 

locality producing it. Its appreciation as a fuel by manufacturers may be 

better understood by a review of the manufacturing industries located 

within the gas area of Indiana within the past year. These embrace 

manufactories engaged in t.he manufucture of straw board, straw paper, 

. wood pulp and wood paper, steel works, foundries, nail mills, bar and' 
b9lt works, and bell foundries; plate glass, window glass, fruit cans, and 
bottle factories; crayon factories, fruit-canning factories, excelsior mills, 
saw-mills and flouring mills; brick and tile ,factories, and many other 
industries, in which several nlillion dollars are invested and hundreds of 
'hands employed. 
At Anderson, Madison County, are located a number of large concerns, 

which have changed the city from a quiet commercial place to,a bustling 

manufacturing center. The following named manufactories are already 

located at Anderson, and capitalists are almost daily visiting that place, as 

well as all the other more important points, with a view of locating manu­

facturing enterprises. 

UNION STRAWBO~RD WORKS. 
Incorporated. 

Capital invested, $200,000. 

Number of employes, 150. 

Wages of unskilled laborers, 75 cents to $1.25 per day. 

Wages of skilled laborers, $1.50 to $2.50 per day. 

Capacity of the works, 30 tons per day. 

Price of product to consumers, 42i cents per ton. 

Principal raw materials used, straw and lime. 

Raw material all obtained in Indiana. 

• 
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Horse-power of engines, 800. 
Horse.power of boilers, 1,200. 
The principal uses of the product are in the manufacture of paper 
boxes, car wheels, house lining, egg cases, berry baskets, carpet lining, etc. 
ANDERSON BOLT WORKS. 
Incorporated in New York. 
Cost of phmt and working capital, $250,000. 
Number of employes, 100. . • 
Wages of unskilled labore~s, $1.'00 per day. 
Wages ,of skilled laborers, $2.50 per day. 
Manufacture bolts, nuts, leg screws, etc. 
Daily capacity. 15,000 pounds. 
The raw material is all procured from the Mahoning Vatley, Ohio. 
Power 'of boiler, 80·horse. 
Power of engine, 80·horse. 
ANDERSON KNIFE AND BAR WpRKS. 
Silas E. Famen, Superintendent. 
Manufacture machine knives of all kinds, etc. 
Cost ofplarit and ~orking capital, $50,000. 
Value of annual product, $100,000. 
N umber of employes, 50. 
Wages of unskilled laborers, $1.25 to $1.50 per day. 
Wages of skilled laborers, $2.00 to $3.00 per day. 
Power of engine, 150·horse. 
Their grindstones are protmred from Marietta and Cleveland, Ohio. 
Their high grade steel is obtained from England and their low grade steel 
, from Pittsburg. 
BUTLER GLASS CO}IPANY, OF ANDERSON, INDIANA. 
Incorporated. 
Cost of plant and working capital, $33,000. 
Number of men employed, 30. 
Number of boys employed, 40. 
Wages of skilled, men, '$4.00 to $6.00 per day. 
Wages of unskilled men, $1. 75 per day. 
Wages of boys, 50 cents per day. 
Value of annual product, $60,000. 
Manufacture flint bottles: 
Their sand is procured at Pendleton, Indiana, their ground limestone 
from Cleveland, Ohio, and their soda ash from England. 
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THE AMERICAN WIRE NAIL COMPANY, OF COVINGTON, KENTUCKY. 
Incorporated. 
Cost of plant and working capital, $500,000. 
Manufacture steel rods, steel wire and wire nails. 
Capacity of steel rod mill,- 100 tons per day. 
Capacity of steel wire mill, 75 tons per day. 
Capacity of nail mill, 1,500 kegs per day. 
Number of hands employed, 300. 
Wages.of skilled men, $3.00 t{) $5.00 per day. 
Wages of unskilled men, $1.50 per day. 
Power of engine, 2,000-horse. 
Raw material, steel billets, imported from England and bought in 
Pittsburg. 
~FTON 1\fANUFACTURING COMPANY. 
Manufacture paper pails, etc. 
Will employ bet_we~n 200 to 300 hands. 
This concern is located, but has not yet begun work. 
JONES & CLEMENT'S BRICK YARD. 
Manufacture machine pressed brick. 
Capital invested, $25,000. 
Number of employes, 30. 
Wages of employes, $J .50 per day. 
Daily product, 25,000 brick. 
Steam power used, 40-horse. 
The bricks are dried with :qot air, burned with lIatural gas, and the 
work is continued the year round. 
The brick-sand is obtained from Sandusky, Ohio. 
MANUFAUTORIES AT DUNKIRK. 
Dunkirk is a small town in the southwestern part of Jay County. The 
Chicago, St. Louis & Pittsburg Railroad passes through it. In 1880 the 
population was 662. The following important manufacturing establish­
ments have been loc~te,d there and are in active operation: 
THE DUNKIRK WINDOW GLASS CO)IPANY. 
J. F. Wilcox, President.­
C. P. Cole, Secretary and Treasury. 

John Arne;" Superintendent. 

Incorporated. 
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Capita] stock, $25,000. 
Cost of plant and working capital, $40,000. 
Number of furnaces, 2.' . 
Number of' pots, 12. 
Number'of employes, 65. 
Average weekly pay.roll, $900. 
Engine power, 15·horse. 
The sand used is obtained from Millington, Illinois. 
The salt cake and soda ash used,are obtained from England. 
The daily product of the factory is 225 boxes of window glass of 50 
feet each. 
THE DUNKIRK EXCELSIOR WORKS. 
Charles A. Maish & Co., Cincinnati, proprietors. 
Capital invested, $9,000. 
Number of employes, 10. 
Weekly pay-roll, $80. 
Daily product, 5 tons. , 
Boiler power, 50·horse. 
Engine power, 45·horse. 
The raw material is an procured in Indiana. 
.. 
MANUFACTORIES AT EATON. 
Eaton is the pioneer of natural gas towns in Indiana. The first natural 
gas in the present broad gas field of this State was found here. An 
account of the pioneer work done at Eaton is given in the fifteenth a1,lnual 
report of the Department of Geology and Natural History. ' 
One excelsior manufactory is located here. Ames & Carter, proprietors. 
Number of employes, 14. 
Wages of employes, $1.25 to $i.50 per day. 
Capacity of works, 6 to 8 tons per day. 
Power of engine, SO·horse. 
The raw material is all obtained in the vicinity. of Eaton. 
MANUFACTORIES AT ELWOOD. 
At Elwood, a thriving town in the northwestern part of Madison 
County, on the Lake Erie & Western Railroad, are located the following 
mctories: 
LEESON & MARSH EXCELSIOR COMPANY. 
Capital invested, $4,000. 
Number of employes, 12. 
Wages of employes, $1.25 to S1.50 per day. 
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ELWOOD PLANING MILL COMPANY. 
Capital invested, $8,000. 

Employes, 12. 

Wages of e:tnployes, $1.25 to $1.50 per day. 

Raw material for both concerns is all obtained in Indiana .. 

MANUFACTORIES AT FAIRMONT 
FLOURING MILL. 

Capital employed, $8,000. 

Capacity, 100 barrels per day. 

Number of employes, 7. 

Average wages of employes, $UjO per day. 

Raw material obtained in Indiana. 

HOOP MANUFACTORY. 
Capital invested, $6,500. 

Number of employes, 20. 

Average wages of employes, $1.25 per day. 

Product amounts to $1,200 per month. 

Raw material obtained in the vicinity of the town 

EXCELSIOR MANUFACTURING COMPANY. 
Capital invested, $2,500. 

N umber of employes, 15. 

Average wages of employes, $1.25 per day. 

Value of product, $1,500 per month. 

Raw material all obtained in the vicinitr of Fairmont \ 

ROLLER MILL REDUC~ION MACHINERY MANUFACTURING COMPA:t:1Y. 
Capital invested, $20,000. 

Will employ from 25 to 50 hands. 

SAW AND PLANING MILL.* 
Capital invested, $10,000. 

Number of employes, 30. 

Wages of employes, $1.25 to $1.50 per day .. 

Raw material obtained in Indiana . 

.. Ba.s beeD destroyed by lire. 
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MANUFACTORIES AT HARTFORD CITY. 
HARTFORD PULP COMPANY. 
A. Reynalds, President. 
ncorporated. 

Capital, $30,000. 

Manufacture wood pulp. 

Nu"mber of employes, 20. 

Weekly pay.roll, $220. 

Capacity of works, 4 tons, dry, per day . 

. Power of engine, 550·horse. 

Power of boiler, 700·horse. 

Raw material all obtained in Indiana. 

HARTFORD CITY EXCELSlbR WORKS. 
Gapital invested, $3,000.' 

Number ofemployes, 10. 

Average wages of employes, $1.25 per day. 

Power of engine, 16·horse. 

Will soon put !ll a 60·horse power engine. 

CHICAGO STEEL ROLLING MILL COMPANY. 
Incorporated. 

Capital stock, $200,000. 

Number of employes, 100. 

# ~ot yet in operation, but guaranteed to run 300 days in the year. 
MANUFACTORIES AT KOKOMO. 
KOKOMO STRAW ROARD COMPANY. 
Incorporated. 

Capital stock, $200,000. 

Number of employes, 80. 

Wages of unskilled laborers, $1.50 per day. 

Wages of skilled workmen, $2.25 per day. 

Number of boilers, 8. . 

Total boiler capacity, 1,10()"horse power. 

One engine of 250·horse power. 

One engine of 80·horse power. 

One engine of 60-horse power. 

Total horse.power, 390. 
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Manufacture the finest quality of straw·board, or what is commonly 
termed" paste-board." , 
Lime obtained from Marion, Ohio. 
, \ Straw obtained in Indiana. 
Capacity, 18 tons per day. 
, ' 
THE NEW;\<[AN PAPER COMPANY. 
Manufacture of wood pulp. 

Incorporated. 

Capital stock, $50,000. 

Number Qf,employes, 20. 

Average wages of u~skilled hands, $1.25 per day~ 

Average wages of skilled \lien, $2.00. 

Capacity of works, 15 tons per day. 

Value of product, $40 to $50 per ton. 

Engine power, 150·horse. 

Boiler power, 240~horse. 

Raw material obtained from the Kokomo wood pulp mill. 

ROCKFORD BIT WORKS. 
Incorporated. 

Capital stock, $40,000. 

Manufacture augurs and bits of all kinds. 

Number of employes, 75. 

Wages of skilled workmen, $2.25 per day. 

Wages of unskilled workmen, $1.00 per day. 

Raw material all of domestic production. 

Capacity of works, 1,000 bits per day. 

Boiler power, 65-horse. 

Engine power, 50· horse. 

HOWARD GLASS COMPANY. 
Capital invested, $6,500. 

Tank factory, with 10.pot capacity. 

Employes, 40. 

Wages of skilled men, $4.00 to $6.00 per day. 

Wages of unskilled men, $1.25 per day. 
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ROCK ISLAND KNIFE AND SHEAR WORKS. 
Incorporated, 

Capital, $33,000. 

Number of employes,.30. 

Wages of skilled workmen, $H.OO per day. 

Wages of unskilled laborers, $1.00 per day. 

Capacity of works, thirty dozen pairs per day. 

American iron and steel used exclusively. 

Boiler, 30-horse power capacity. 

Engine, 2f'i-horse power capacity. 

OPALESCEX'l' GLASS WORKS. 
Capital invested, $10,000. 

Number of pots, 7. 

Number of employes, 50. 

Wages of skilled men, $3.00 to $5.00 per day. 

Wages of unskilled men, $1.50 per day. 

Manufacture colored and ornamental glassware. 

Sand obtained from Millington, Illinois. 

Soda, ash and potash, imported. 

DIAMOND PLATE GLASS WORKS. 
Incorporated. 

Capital stock, $500,000. 

Manufacture plate glass. 

N umber of employes, 400 to 500. 

Average wages of skilled workmen, $4.00 per day. 

Average wages of unskilled workmen, $1.50 per dILY. 

Number of pots, 40. 

Capacity of pots, 100 to 125 square feet of glass each. 

Daily capacity of works, 4,500 square feet. 

Ope engine, of 600·horse power. 

Fifteen engines, of 60·horse power each. 

Glass sand obtained from Millington, llIinois 

Grinding sand obtained from local deposits. 

Lime obtained, probably, from Depauw, at New Albany, Indiana. 

This instituti~n is not yet in operation, but is rapidly approaching com­
pletion. 
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KOKOMO GLASS WORKS. 
Manufacture window glass. 

Incorporated . 

. Capital stock, $50,000. 
Number of employes, 65. 
Average wages of employes, $100 ~r month. 
One 10.pot furnace. 
Oapacity of works, 4,000 50-feet boxes of glass per month. 
Sand obtained from Millington, Illinois. 
Salt cake imported from England. . 
Lime obtained from Depauw, at New Albany, Indiana. 
This concern was.moved to Kokomo from Ithaca, New York. 
KOKOMO MACHINE BRICK AND 'rILE MANUFACTORY. 
Oapital invested, $20,000, 

N umber of hands employed, 35. 

Average wages of hands, $1040 per day. 

Value of annual product, $25,000. 

Power of engine, 40-horse. 

Clay obtained at Kokomo. 

GERMAN & TEEGARDIN. 
Manufacture threshers and grain weighers. 

Oapital invested, $12,000. 

Number of employes, 12. 

A verage wages o( employes, $2.00 per day. 

Power of engine, 40·horse. 

The iron used is obtained from Indianapolis. 

The wood used is obtained in Indiaru't. 

CHARLES & 'MARTZ, CANNING MANL"FACTORY. 
Cost of plant, $20,000. 

Working capital, $20,000. 

N umber of employes, 400. 

Wages of employes, $3.00 to $6.00 per week. 

Boiler power, l60-horse. 

Engine power, l20-horse. 

Number of regular hands, 25. 

Wages of regular hands, $900 per week. 
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Fruits and vegetables used in the works all produced in the vicinity of 
Kokomo. . 
Besides the above, the followi~g named firms have located and will 
soon be in operation: 
Kokomo Boiler Manufactory. 
Kokomo Pulp Company. 
Kokomo Planing Mill. 
MANUFACTORIES AT ,MARION. 
MARION PULP CO. 
Incorporated. 

Oapital stock, $25,000 . 

. Cost of plant and working capital, $60,000. 

Number of employes, 100. 

Wages of skilled laborers, $2.00 per day .. 

Wages of unskilled laborers, $1.35 per day. 

Capacity of works, 40 tons per day. 

It is sold at $10.00 per ton . 

. Five boilers of ZOO-horse power each. 
Two engines of 500-horse power each. 
The product is used for book and newspapers. The pulp is made 0 
buckeye, cottonwood, spruce and quaking ash, all of which grow in Indi­
ana. Works run day and night. 
MARION RRlCK WORKS. 
fncorporated. 

Capital stock, $50,000. 

Manufacture machine pressed bricks. 

Cost of plant, $42,000. 

Working capital, $8,000. 

Number of employes, 60. 

Annual capacity, 12,000,000 bricks. 

Average wages of employes, $L62~ per day. 

Twenty per cent. of the employes are boys. 

Wages vary from 60c. to $4.00 per day. 

Value of annual output, $120,000. 

MARION WINDOW GLASS WORKS. 
Incorporated. 

Capital stock, $30,000 .• 

Cost of plant, $26,000. 

Working capital, $10,000. 
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Manufacture window glass. 
Number of pots, 10. 
Capacity of works, ~OO boxes of glass of 50 feet each per week. 
Number of employes, 75. 
Average wages of skilled laborers, $5.00 per day. 
Average wages of unskilled laborers, $2.00 per day. 
Sand obtained from Illinois and ~ichigan, soda ash from England. 
MARION FLINT GLASS COMPANY. 
Incorporated. 
Capital stock, paid up, $25,000. 
Cost of plant, $20,000. 
Working capital, $13,000. 
Number of men employed, 72. 
Number of boys employed, 44. 
'Wages of blowers, $5.00 per day. 
Wages of packers, $2.50 to $3.00 per day. 
, Wages of unskilled men, $2.00 per day. 
Wages of boys, 5Oc. per day. 
Average age of boys employed, 13 years. 
Value of monthly output, $10,000. 
Number of pots, 12. 
Sand is obtained from Chicago; soda ash all comes from England; lime 
from Indiana. 
SWEAZY & JOHNSON. 
Manufacture butchers' skewers. 
Cost of pla~t, $25,000. 
Working capital employed, $10,000. 
Number of employes, 62. 
Number of skilled laborers, 15. 
Number of unskilled men, 32. 
Number of girls, 15. 
Wages ofskilled men, $1.50 per day. 
Wages of unskilled men and girls, $1.00 per day. 
Value of annual product, $50,000. 
Power furnished by two 14x20 (200.horse power) engines. 
Raw material all obtained in Indiana. 
PARME!ifTER CRAYON COMPANY. 
Cost of plant, $7,000. 
Number of men employed, 5. 
Number of boys employed, 7. 
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Daily average wages of men, $2.00. 
Daily average wages of boys, 75 cents. 
Engine power, 10·horse. . \ 
Raw material, clay and plaster, imported from Germany and Nova 
Scotia. 
BABTON BELL COMPANY. 
Incorporated. 
Capital stock, $30,000. 
Number of employes, 40. 
Wages of skilled men, 82.00 per day. 
Wages of unskilled men, $1.20 per day. 
Value of annual product, $40,00Q. 
Power of engine, 25-horse. 
Manufacture small bells. Copper and tin obtained from New York 
and Baltimore. 
STUDEBAK~R & VON BERREN lIUNUFACTURING COMPANY. 
Incorporated. 
Oapital stock, $15,000. 
Manufacture hardwood wagon stuff: 
Product per month, 600,000 feet. 
Number of employes, 70. 
Seven skilled workmen earn each $2.50 per day. 
Sixty-three unskilled workmen, each earns $1.35 per day. 
Engine power; 140-horse. ,II 
Raw material all obtained in Indiana. 
AMERWAN SOAP COlfIPANY. 
Incor]l!)rated. 
Oapital, $6,000. 
Oost of plant, $6,000. 
Working capital, $10,000. 
SWEET & CLARK MANUFACTURING COMPANY, OF TROY, NEW YORK. 
Cost of plant, $60,000. 
Working capital, $150,000. 
Will employ about 600 men. 
Will manufacture malleable iron goods. 
These works are not yet in operation, but they are rapidly approaching 
completi9n. 
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CROSBY PAPER COMPANY. 
Incorporated. 
Capital stock, --. 
Number of employes, 36. 
Men employed, 30. 
W omeu employed, 6. 
Average wages of men, $1.66. per day. 
Average wages of women, 83t cents per day. 
Number of rotarys, 2. 
One 40-horse power engine, one lS0·horse power engine. 
One 175·horse Power boiler. 
M'CUI.Ji.OUGH & WILLSON, MARION" FRUIT ;rAR AND BOTTLE COMPANY. 
Capital invested, $40,000. 

Men employed, 40. 

Boys employed, 60. 

Number of pots, 8. 

Product, 75 gross of jars per day. 

STEWART, ESTEP & CO. 
MaJ,lufaeture window glass. 

Cost of plantand working capital, $50,000. 

Number of employes, 125. 

Wages of skilled laborers, $5.00 to $6.00 per day. 

Wages of unskilled men, $.1.75 to $2.00 per day. 

Number of pots, 26. 

Daily capacity of works, 400 fifty.foot boxes of glass. 

Sand obtained from Garden City, lllinois, 70 miles west of Chicago. 

Use salt cake and soda ash; part imported and part domestic. 

WISE & ~"'"EI.sON. 
Manufacture lumber, patent coiled hoops and chair stuff. 
Cost of plant and working capital, $20,000. 
Number of employes, 56. 
Number of men employed, 39. 
Number of boys employed, 17. 
Average wages of skilled men, $2.00 per day. 
Average wages of unskilled men, $1.25 per day 
Average wages of boys, 75 cents per day. 
Lumber manufactured, per day, 8,000 feet. 
Hoops manufactured, per day, 32,000. 
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Chair stuff; made of beech, oak, sugar and hickory, manufactured, per 
week, 2 car loads. 
Engine power, 100 horse. 
Raw material all obtained in Indiana . 
. 
MARION EXCELISIOR W01fK.8. 
George S. Landes, Manager. 
Capital invested. 88,000. 
Number of employes, 15 . 
. Average wages of employes, $1.25 per day. 
Daily product in 10 hours, 65 bales of 115 pounds each. 
Daily product, night and day work, 130 bales. 
Power of engine, 40-horse. 
Raw material all obtained in Indiana. 
Excelsior is used by mattress and carriage makers, for packing, etc. 
MARION STOVE OOMPANY. 
Manufacture stoves and hollow ware. 
Number of employes, 50. 
Averages of employes, $10 per week. 
Product amounts to $50,000 annually. 
Iron obtained from Lake Superior and Southern Ohio. 
This concern was formerly the Sidney Manufacturing Company, of 
Sidney, Ohio. 
MANUFACTORIES AT MUNCIE. 
MUNCIE PUt!P OOMPANY. 

Incorporated. 

Capital stock, $150,000. 

Manufacture wood· pulp. 

Number of employes, 80. 

Capacity of works, 20 tons per day. 

Engine power, 400.horse. 

Boiler power, 800·horse. 

Raw material all obtained in Indiana. 

~UNCIE COMBINATION MANUFAOTURING OOMPANY. 
Incorporated. 
Capital stock, $25,000. 
Number ofemployes, 25. 
Average daily wages of hands, $1.50. 
Power of engine, 25-horse. 
Raw material all obtained in Indiana. 
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BALL GLASS WORKS; 
Incorporated. 
Capital stock, $40,000. 
Manufacture fruit jars, green and amber bottles. 
Number of furnaces, 2. 
Number of pots, 9. • 
Number of employes, 125. 
Weekly pay.roll, $1,200. 
Value of daily product, $700. 
Power of engine, 12·hofse. 
Sand obtained from Millington, Ill. 
Lime obtained from Fostoria, Ohio. 
Soda ash obtained from England. 
HEMINGRAY GLASS COl'tlPANY. 
Incorporated. 
Capital stock, $250,000. 
Number of employes, 100. 
Average weekly pay-roll, $800. 
Number .offurnaces, 1. 
Num·ber of pots, 14. 
Sand obtained from Millington, Ill. 
Use domestic soda ash. . 
Manufacture all kinds of bottles. 
This concern also has large glass works at Covington, Ky. 
C. H. OVER, WINDOW GLASS WORKS. 
Capital invested, $45,000. 
Number of employes, 84. 
Average weekly pay.roll, $1,400. 
Number of furnaces, 2. 
Number of pots; 16. 
Sand obtained from Millington, Ill. 
Lime obtained from Kelly Island. 
Use foreign and imported salt cake and soda ash. 
Weekly capacity, 1,400 boxes of glass. 
. . 
MUNCIE NAIL COMPANY. 
Incorporated. 
Capital stock, $~OO,OOO. 
Manufacture steel and iron nails, and all kind of cut nails. 
N umber of employes, 200. 
Monthly pay-roll, $10,000. 
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Daily capacity, 500 kegs of nails. 
One engine of 300·horse power. 
One engine of 150.hor,se p()wer. 
Three engines of 50·horse power each. 
Use Amer\pan iron, principally fJ'om Alahama. 
Steel used comes principally from Mingo Junction, Ohio. 
This concern was formerly located at Greencastle, Ind., and known as 
the GreeI;lcastle· Nail Company. 
lIAR(NG, HART & CO. 
Manufacture window glass. 

Cost of plant, $30,000. 

Working capital, $~O,OOO. 

Total invested, $100,000. 

Number of employes, 120. 

Average wages of skilled men, .$4.00 per day. 

Wages of unskilled men, $9.00 to $12.60 per week. 

Number of furnaces, 2. 

N umber of pots, 20. 

Capacity of works, 7,680 fifty feet boxes of glass per month. 

Sand obtained trom Millington, Ill. 

Soda ash obtained trom England. 

Use domestic salt cake. 

Other manufactories for which no statistics were obtained< 
Muncie Veneering Works. 
Washing Machine Manufactory. 
Muncie Rubber Mill. 
MANUFACTORIES AT NOBLESVILLE. 
NQBLESVILLE FOUNDRY AND MACHINE WORKS. 
Incorporated. 
Capital stock, $35,000. 
Do general foundry and machine work. 
Number of employes, 40 . 
. Daily wages of skilled men, $2.00. 
Daily wages of unskilled men, $1. 25. 
Value of annual product, $20,000. 
Engine power, 50·borse. 
Boiler power, 40·horse. 
Use Ohio iron and Pittsburgh American steel. 
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- NOBLESVILLl'J NOVEVry WORKS. 
Manufacture hardware novelties. 
Capital invested, $26,000. 
Number of employes, 50. • 
Average wages of employes, $2.00 per day. 
Boiler and engine power, 35-horse. 
NOBLESVILLE MANUFAOTURINH OOMPANY. 
Manufacture chemical straw and wood paper. 
Incorporated. 
Capital stock, $150,000. 
Employes, 75. 
ClI,pacityof works, 15 to 20 tons per day. 
Boiler power, 800·horse. 
One engine of 350-horse power. 
Two engines of 75-horse power each. 
Raw material consisting of buckeye, white beech, "quaking ash," wood 
and straw is procured in Indiana. 
NORDYKE & MORMON. 
Flouring milL 
MANUFACTORIES AT PENDLETON. 
PENDLETON WINDOW GLASS WORKS. 
Incorporated. 

Capital stock, $50,000. 

Number of employes, 75. 

Average wages of skilled employes. $5.00 per day. 

Average wages of unskilled men, $1.50 per day. 

Number of pots, 12. 

MANUFACTORIES AT PORTLAND. 
H. C. VAUGHT & SONS. 
Manufacture furniture. 

Capital invested, $10,000. 

N.umber of employes, 15. 

Average daily wages, $1.30. 

Power of engine, 3f)·horse. 

Raw material all obtained -in Indiana. 
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PORTLAND HANDLE MANUFAC'fURING OOMPANY. 
Number of employes, 30. 

Average wages of hands, $1.50 per day. 

Capacity of works, 3,000 handles per day. 

One engine of 35-horse power. 

One engine of 30-horse.power. 

The foregoing extensive list of manufacturing concerns embraces those. 
only that have been locttted in Indiana since the discovery of natural gas. 
The list is Dot complete, for the reason that since the facts presented 
above were obtained, there have been other enterprises located at a 
number of points. 
Many of the concerns named in the list are those that have been moved 
from localities where no natural gas can be procured, others are from 
localities where gas is furnished in sufficient quantities, but the prices are 
so high that from an economical stand'point, natural gas possesses no 
advantage over coal or other fuel. For instance, at Pittsburg the price 
of gas to glass manufacturers is $50 to $60 per pot. In Indiana, so far, 
gas is furnished free to glass manufacturers, and other concerns, also. 
Glass works are run about ten months in the year. A 26-pot factory, 
therefore, at Pittsburg is required to pay $13,000 to $15,600 per year for 
fuel, all of which is saved in Indiana. Even if gas is not furnished 
absolutely free, as an inducement for a manufacturer to locate in the 
Indiana field, he can secure it comparatively without cost by boring his 
own well upon his own land, and immediately adjoining his works, 
where the piping will not add materially to the price of a well. The cost 
of drilling a well in the Indiana gas field at this time, is from $850 to 
$1,000. 
A -fair proportion of the manufactories located in the Indiana gas area 
are enterprises that are wholly new. They have all undoubtedly been 
drawn to this region on account of the cheapness and convenience of the 
fuel. Without natural gas it is not likely that any new factories would 
have been located throughout all this wide extent of territory except sU,ch 
lumber and grist mills as were required to supply the local demand for 
their product. 
During the brief, period of 'time that has elapsed since gas was dis· 
covered, eastern Indiana has become fairly It manufacturing region, giving 
employment to thousands of persons, directly and indirectly, and producing 
annually a vast and varied amount of manufactured goods. The prospects 
for the immediute future are flattering in the extreme. 
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A summary of the manufacturing establishments located in the ga.~ 

area of Indiana is given below: 
GLASS MANUFACTORIES. 
Number of window glass manufactories .. 

Capital invested in window glass factories 

Number of pots in window glass factories. 

-Number of employes in window glass factorie:; . 

Tot.al number of plate glass manufactories , 

Capital invested in plate glass works . , . 

Number of employes in plate glass works. 

N um bel' of pots in plate glass works . . . 

N umber of fruit jar, bottle and opalescent glass factories. 

Capital invested in fruit jar, bottle and opalescent glass 

factories ..... . 

N umber of pots in same . . . 

Number of employes in same . 

Total namber of glass factories 

Total capital invested in glass factories . 

Total number of employes in glass factories 

Total number of pots in glass factories . . 

IROS MANUFAOTORIES. 
Number of nail mills. 

Capital invested in nail mills 

Number of employes .... 

Daily capacity of nail mills, kegs 

N umber of foundries. . . . . . 

Capital invested in foundries . . 

Number of employes in foundries 

Value of annual product .. 

.Knife and bar works. . . . 

Capital invested in bar works 

Hands employed in bar works. 

Value of annual product . . . 

Bolt works ........ . 

Capital invested in bolt works. 

Hands employed in bolt works. 

Amount of daily product, pounds 

i 

$327,500 

104 

579 

1 

$500,000 

500 

40 

6 

$206,000 

62 

551 

14 

$1,033,500 

1,630 

206 

2 

$700,000 

750 

2,000 

3 

$75,000 

102 

$85,000 

1 

$50,000 

50 

$100,000 

1 

$250,000 

100 

15,000 

~:---..~ 
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Rolling mills . . 

Capital invested. 

Number of employes. 

Estimated value of product annually . 

Knife and shear works . 

Capital invested. . .. ' 

Hands employed . . . 

Amount of daily product, dozens 

Bit works ..... 

Capital invested. . 

Number of employes. 

Daily product, bits . 

Novelty hardware works. 

Capital i~vested. . 

Number of hands employed. 

Estimated value of annual product. 

Malleable iron works. 

Capital invested. . . 

Number of employes. 

Estimated value of product annually. 

Total number of iron manufactories 

Total amount invested. . . . . . 

Total number of employes . . . . 

Estimated value of product annually. 

BELL FOUNDRIES. 
Total number of factories. 
Capital invested. . . . 
Number of employe.9. . 
Value of annual product 
STRAW BOARD ASD PAPER lUANUFACTORIES. 
Total number of factories. 
Total capital invested . . 
Total number of employes 
Daily product, tons . . 
Value of annual product . 
299 
1 
$200,000 
100 
$500,000 
1 ' 
$33,000 
30 
15 
1 
$40,000 
75 
1,000 
1 
$26,000 
50 
$100,000 
1 
$210,000 
600 
$1,200,000 
12 
$1,634,000 
1,907 
$4,200,000 
1 
$30,000 
40 
$40,000 
4 
$650,000 
341 
78 
$1,000,000 
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WOOD PULP WORKS. 
Total number of factories. 4 
Total capital invested . . $290,000 
Total number of employes 213 
Daily product, tons • . 75 
Value of annual product . $~OO,OOO 
BRICK AND TILE l\lANUFACTORIES. 
Total number of factories . ·9 
Capital invested. . . $295,000 
N umber of employes . 245 
Annual product. *41,750,000 
WOOD WORKING MANUFACTORIES. 
These include wagon factories, skewer factories, hoop factories, handle 
factories, planing and saw mills, etc. 
Total number of factories. 13 
Total capital invested . . $159,5'00 
Total number of employes.. 394 
Value of annual product . $482,000 
EXCELSIOR MANUFACTORIES. 
Total number of factorieS . 6 
Total amouut invested . . $38,500 
Total number of employes 75 
Total daily product, tons . 45 
FLOURING 1I1ILLS. 
Total number of mills . . 4 
Total amount invested. . $66,000 
Total number of employes 162 
Total daily product, barrels . 360 
lIUSCELLANEOUS MANUFACTORIES. 
. Total number of factories . 12 
Total capital invested . . $266,000 
Total number employes .. 727 
Amount of annual product $500,000 
The miscellaneous factories include crayon facto~ies, fruit canning 
establishments and other industries. 
~~ri<llt. ~e amount of tile not 8J!certalned, 
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The facts given above will not be complete of course when this report 
goes to press because new concerns are b~ing located almost daily. The 
amount of capital drawn to the Indiana gas field on acconnt of the cheap~ 
ness and superiority of the fuel, and other advantages, is not less than 
$300,000 per moth. 
RECAPITULATION. 
Total numoer of manufactories . 79 
Total capital invested . . . . . $4,462,500 
Total number of hands employed 5,73:1 
Aside from its great value for manufacturing purposes, natural gas is 
superior in every respect for domestic Rurposes. It saves the expense of 
coal and wood sheds, the inconvenience of handling the fuel, of kindling 
fires and removing the ashes and other waste or refuse matter from the 
stove or grate. Its combustion is nOL- accompanied with volumes of smoke 
nor accumulations of soot. 
Almost every town or hamlet, if not all, throughout the gas area, now 
has one or more gas wells. Pipes have been laid and gas has wholly sup­
planted wood and coal for fuel. All shops, stores and other business 
houses have adopted the use' of the new fuel, and in nearly every instance 
the residences and business houses are lighted as well as heated with 
natural gas. In addition to this many of the farmers throughout the gas 
area have piped gas to their residences, or have drilled wells of their own, 
and are now using gas for heat and light. 
The outlay of money by the various corporations, local organizations and 
individuals, in boring for gas and laying mains throughout the gas area, is 
enormous, amounting to several millions of dollars. 
Among the facts presented above, concerning the manufactories in the 
State, the point from which the raw Il1fI.terial used in the various factories 
is given. In many instances it will be noticed that all the raw material is 
produced in this State. In some cases this material is found in the imme· 
diate vicinity of the factory, and in other cases it is obtained from other 
parts of the State. The introduction of new factories has thus afforded a 
market for quite a number of the State's products that were hitherto 
unmarketable on account of the distance they had to be transported. 
In many instances a large part of the raw material used in some factories 
is brought from neighboring States that might just as well be furnished 
by our own people at just as reasonable prices as are paid for it elsewhere. 
It requires only a little energy, sometimes, to place an article upon the 
market that has all along been regarded as of little value, but, when once 
introduced, will be the source of a steady and satisfactory income. The 
clays and sands of many localities of this State are well adapted to use in 
many different ways, and our woods-those that have been assumed to 
have little value-are likely to prove the source of great profit. 
THE STRUCTURE, CLASSIFICATION AND ARRANGE­

MENT OF AMEqlCAN PAL;£OZOIC 

CRINOIDS INTO FAMILIES. 

BY S. A. MILLER. 
There have been described from North American Palreozoic rocks 1,100 
species of crinoids, which are referred to about 110 genera. The arrange­
ment of these genera into families, based upon uniform and consistent 
rules, is· the object of this article. 
'Vhen I published my work on North American Geology and Palreon­
tology I proposed a few new family names, but as my object then was to 
present the state of tlie science as it existed, and not to write an original 
treatise on anyone branch, I generally followed the classification of others, 
and as they were not in accord as to family characters, the families as 
there given are not of equal value. The new family names which I pro­
posed were not defined and hence were used only provisionally, and be­
cause I could not refer the genera to families that had been limited and 
defined. Indeed, I did nothavc the time to properly classify the genera 
into families nor access to the fossils for the purpose of verifying such 
classification if I had taken the time from other duties. Since that work 
was done 1 have had an opportunity to inspect a large lot of crinoids from 
Mr. Gurley's collection, in addition to those in my own cabinet, and to 
review the various systems of classification in use .in this country, and 
now propose to present my views of family classification. 
I would desire to state, in the first place, that, in many instances. I do not 
agree with the views of Wachsmuth and Springer as to family characters 
Ilnd the classificatory value of the structural parts of crinoids, and while 
I may refer the same genera to some families that they do, yet the reasons 
therefor are not the same. I believe families should be established upon 
the structure of the calyx, and for this purpose the number of the basal 
plates is first in importance; second in importance is the presence or ab­
sence of subradials; third, the presence or absence of regular interra­
dials, and, after this, comes the structure of the azygous side and other 
parts. For the purpose of showing how radically we differ, I will quote 
a few sentences from their work on the Palreocrinoidea: 
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"A subdivision according to the number of basal plates may facilitate 
elementary studies, but it is certainly not a natural classification." 
"In the first part of this work we have discussed somewhat fully the 
relations of the underbasals which we, took to be the product of growth in 
geological time, introduced gradually by interpolation between the basal8. 
It is very remarkable that although the introduction of underbasals dates 
back to the Lower Silurian, as a rule, the genera in which those plates are 
found differ at no time materially from those in which they are wanting.~' 
"We have, in the introduction to this work, page 17, dwelt at some 
length upon the basals or first ring of plates below the radials, and 
believe we have shown that the basal disk, whether composed of one, two, 
three, four or five' pieces, can almost invariably he reduced to five ele­
mentary pieces, and that all deviations from this number have heen 
• produced by anchylosis of two or more of the original segments. This of \ 
itself is.a strong argument against a classification based upon the number 
of these plates." 
"It is apparent from these facts that neither the existence of under­
basals, nor t1'te modifications which took place in the basal disk, had any 
such corresponding effect upon the general structure of the crinoids as to 
entitle them to be considered characters of family.importance, though in 
distinguishing subordinate groups they may possess some value. The 
radial and interradial plates are elements of' far greater vaille." 
They maintain that" a character in forms of the same geological age 
may be generic in one case and only specific in another," that" arm 
structure is of generic importance as a rule, but scarcely bf specific value 
in exceptional cases." To neither of which views do I suhscribe. So 
many of' the opinions presented in the first part of the Palooocrinoidea are 
withdrawn or declared to be erroneous in the,third part, and in subsequent 
papers, that one can not be certain, when quoting their expres;;ions, that 
he is really giving their latest views, unless he is a constant student of 
their productions. For instance, the groove in the arms of the crinoids 
was almost universally covered with small plates, whether the arms had 
pinnules or not, but in the first part of their work they say: 
" It is here important to note that in those genera in which the ambul';wral 
groove is thus covered no regular pinnules have ever been observed, and, 
moreover, the construction is such that no additional pinnuloo could have 
existed, while on the other hand no covering has ever been discovered in 
forms with true pinnuloo." 
Aft~r I described the plates covering the ambulacral grooves in Glyp­
tocrinns, notwithstanding the long flowing pinnules, I believe they modified 
their views, but, at present, I have no reference to the revised opinion. 
Their greatest mistakes seem to me to have arisen, however, from the use 
of the mongrel word "underbasals," and a complete misconception of the 
purposes suhserved, in the animal economy, by the plates referred to, and 
\ 
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. the consequent neglect to give the basal plates the examinatil)n their im· 
portance demanded. They frequently discuss "rudimentary under, 
basals," when no such thing was ever found in a paheozoic crinoid, and 
from the structure of the calyx, and purposes subserved by the basal 
plates, "rudimentary underbasals" never could have had an existence in 
, 
any of them. For instance, they say on page 7, second part, " Glyptocri. 
nus was originally described with five basals and no underbaaals. Hall 
afterward discovered in G. decadactylus small pieces concealed within 
tht' basal cavity, so rudimentary, h~wever, that both he and Meek hesi· 
tated to call them basals, although both authors apply that term to the 
proximal plates in all other cases. l\1t'ek distinguished them as 'sub­
baaals.' We have examined the plates in question very carefully in the 
species named, and find them, although very rudimentary, placed within 
the basal ring, hence they are according to our terminology, true under· 
basals, 'and not as Hall describes them, a 'quinquepartite' upper joint of 
the column." And again on page 186, second part, "Glyptocrinus dif· 
fers from Glyptaster in having rudimentary instead of moderately devel­
oped underbasals." After I had shown that there were no !\I1ch plates in 
Glyptocrinus, they admitted on page 102, third part, that the absence of 
underbasals in this genus t< is clearly proved." 
They said of Heterocrinus in the first part of Palreocrinoidea: " The 
absence of underbasals in some of the species is a good illustration of our 
views that the underbasals do not constitute elements in the structure ~f 
the Palreocrinoidea, but are merely the result of growth in geological 
time." Again t}ley say: "Underbasals, minute in some species, almost 
undeveloped and appearing externally as subtrigonal points at the lower 
ends of the sutures between the basals; in some species apparently want· 
ing entirely." But in the third part they state correctly that there are no 
underbasals in Heterocrinus, and having studied the genera belonging to 
the Heterocrinidre, they defined them as monocyclic. It will be readily 
seen that where such crude and erroneous notions exist about the 
principal plates of a crinoid, and the same plates bear two different names, 
that the family classification must be imperfect, and governed 'by the 
whims of the various authors. 
P. Herbert Carpenter had a~ o'pportunity of studying 'some· living 
crinoids, after which, in his abuse of Dr. Hambach of St. Louis, he rea· 
soned, through that conduit of English ignorance and conceit, "The 
Annals and Magazine of Natural History,' as follows: 
" I have the strongest conviction that the would·be interpreter of ex­
tinct fossil forms starts at a: very serious disadvantage if he does not com· 
mence by obtaining the best possible information about the morphology 
of their nearest living representatives (as I have done). In order to un· 
derstand, even with an approximate degree of correctness, extinct groups, 
such as the Blastoids, Merostomata, Dinosauria and others, a far more 
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extensive acquaintance with the recent members of the same subkingdom 
is necessary than for the interpretation of fossil Brachiopoda, sponges, 
corals, Mollusca and fishes, the morphology of which can not have dif­
fered in any important respect from that of the recent species. Without 
such a preliminary study no collector, however zealous, can hope to ar­
rive at any rational conclusion (as I can) about the functions of the dif­
ferent structures which he may discover by the careful examination of his 
fossils." 
I have inserted the words in parenthesis to smooth down the applica. 
tion to Dr. Hambach, who was completely undone by this style of reason­
ing, for he thought his" extinct fossil forms" were living fossils, until P. 
Herbert Carpenter told him most emphatically, in parenthesis, that" Mr. 
Hall1:bach has never seen a living Blastoid." 
As examples of the effect his study of the" living representatives" has 
had on his" understanding" of the" extinct fossil forms," we may refer 
to his morphological statement that Hybocycstites combines Blastoid 
rather than Cystidean characters with those of crinoids. That "Hoplo- , 
crinus is a synonym for Hybocrinus, notwithst,anding there is only one 
azygous plate in the former, while there are two in the latter, and other 
important structural differences, and he at once proceeded to redefine the 
latter genus so as to include the former. And, speaking of Xenocrinus: 
he said: " I can not help suspecting that a better knowledge of this 
type (Xenocrinus) will lead to its absorbtion into Retiocrinus." He said: 
"Hybocrinus is a crinoid of a very embryonic type. The relatively 
large size of the basals and the retention of the anal plate, together with 
the simplicity of its arms, and the absence of pinnuJes, all indicate its 
low stage of organization." He regarded Baerocrinus "as a permanent 
larval form, which has only developed three of its five arms;" and" Hop· 
locrinus is a persistent larval form." Wetherby illustrated and described 
the azygous plate of Hybocrinus as "rounded and crenulated at its distal 
extremity as well as much thickened." This the doughty Carpenter dis­
posed of by saying he had received a specimen from Mr. Wachsmuth on 
which he could" make out little or no trace of crenulation." 
It would not be necessary to point out his illiteracy, for he even uses 
capital letters for specific names, or lower-case, as it may happen, showing 
his want of a common knowledge of grammar, and recklessness in the 
symmetry of nomenclature, were it not for the fact that a mutual admira­
tion society sprang up between him and Wachsmuth, and Wachsmuth 
adopted many of his blunders ftnd republished them, thus giving currency 
to them throughout the country and injuring the progress of knowledge. 
It is true that Wachsmuth has refuted some of his vagaries and unwar­
ranted conclusions, but he adheres to many of his innovations in 
nomenclature, though unwilling to go so far as to call all the regular 
interradial and vault plates oral plates and all the azygous plates anals. 
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The basal plates of a crinoid rest directly upon the column, and art:' 
truncated by the columnar canal, around which the animal was attached 
by ligaments, the scars of which are very frequently preserved. The 
subradial plates are never basals, nor,are they in any sense homologous 
with the basals. In 1879, P. Herbert Carpenter, disregarding the original 
definition and illustration of Heterocrinus by Hall, and the equally plain 
illustration and positive statement of Billings that there were no subradial 
plates in the genus, or not having the sense to understand an illustration 
and definition, asserted there are subradials in Heterocrinus, and proposed 
to call the subradials, wbich had no existence, the" basal" plates, because 
he said they were the genital plates, and the basals he proposed to call the 
"underbasals," a mongrel word, part English and part Latin. Thi~ was a 
case of pure ignorance, assumption and conceit. Only one overgrown 
with self conceit would propose to change the nomenclature in any branch 
of natural history, where no change is demanded in the interest of science, 
and only the most illiterate would propose in science a mongrel word 
formed from two languages, and only the most ignorant would select for 
. the application of a new term an object which has no existence in nature 
whatever. The assertion that the subradial plates in any palreozoic crinoid 
are genital plates is purely gratuitous, and not warranted by any of the 
known facts relating to crinoids. It would have been equally as correct if 
he had asserted that the subradial plates wer~ the seat of the BOul, and he 
might have fortified the assertion by claiming that he had seen the blue 
ethereal substance floating around them. We were surprised, however, 
that he coined the word from English and Latin, for he affects profound 
learni'ng in the German, and, like the politician enamored, during a cam­
paign, of the" sweet German accent," he frequently quotes snatches from 
German authors, to make his usually poor English more incomprehensible. 
That he did not propose" unterbaBaLs" for the basal plates of a crinoid, 
and thus make himself strong with the Germans, may have been an over­
sight, but if he had known the Indian tongue, he would have done 
himself proud by calling the basal plates" hatapostluJwasals.." and he could 
h~ve strengthened his position by commencing the word with a capital 
letter, as he does specific names. 
Four years later he wrote that" most of the leading writers on the 
crinoids" had adopted his nomenclature for the plates of the crinoids, and 
he mentioned them. There were in all six persons, two of whom were 
from America, "Wachsmuth and 'Vetherby." It must have done the 
80u18 of Wachsmuth and Wetherby good to learn from such high authority 
that they constituted " most of the leading writers on crinoids," in this 
country. 'Ve learn from Wachsmuth and Springer's Palreocrinoidea, 
pt. 3, p. 8, that two. years later Prof. Williams had joined this host of 
" most of the leading writers on crinoids," Wachsmuth and Wetherby. 
It may be in the additional five years that have elapsed since the name 
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underbasals" Wag proposed, that others have used the word to add con­
fusion to the definition of crinoids; but it is to be hoped that each one 
does not constitute "most of the leading writers on crinoids" in this 
country. And it is high time American palreontologists would cease to 
look to England for information, where less is known of its own fossil 
crinoiils than happens to be the lot of any other country in which there is 
any pretention to palreontological knowledge, and· where more shallow 
pretenders vent their stupid hypotheses as to the fossil tests of these 
'animals than exist in any other laud. ' 
Prof. D. S. Jordan, in "Science Sketches," very appropriately says: 
"The chief aim of the law of priority, like that of the law of primogeni­
ture, is not the survival of the fittest, nor yet justice, but simply fixity." 
And the application of this rule should prevent even the most 'over grown 
" big-head" from interfering with the long established names of the plates 
in the calyx of a crinoid, beside, there can be no more appropriate and 
truthful names than" basals" and" subradials." Subradial plates occupy 
a subradial position, they are neither radial nor inter-radial, but one 
half is below one radial series and the other half is below another radial 
series. Basals are always ba.'!als and never "underbasals." In some 
genera they are below the subradials, but in other genera the subradials 
extend below the bagals, while the bagals, in the interior of the calyx, 
project higher than the subradtals. 
There are no anal plates below the arms in the calyx of any palreozoic 
crinoid, and there is no mdre reason for calling the plates, in one inter­
radial area, anals, in the present state of learning, than there is for call­
ing them oral!!. The word "azygous" is applied to them because it is 
non-committal, and simply indicates that the plates are not the same as 
those in the other interradial areas. The opening in the azygous side of the 
vault or in the proboscis may be ari anal opening, and, if so, the plates sur­
rounding it or covering it might be called anal plates, but the name can not 
be applied properly to any other plates of the body. The course of evolu­
tion was progressive toward more complicated structures in crinoids, until 
the Suhcarboniferous age; here they seem to have attained their most per­
fect existence. The living crinoids are the remnants, probably, of a long 
line of retrogression-the degenerate descendants of more highly organ­
ized ancestors-wherein some of their parts are 0' comparatively modern 
origin and others, which the ancestors possessed in a high degree, have 
wholly departed so that not even a rudimentary plate or scar is left to. 
indicate the functions once exercised. Where progression has been the 
,rule, in the development of any class of animals, we may l~ok to the 
embryology and the growth of the young for reflected light on the fossil 
remains of past ages; but where the evolution has been backward for 
geological cycles of time, the study of embryology of the degenerate 
I 
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descendants sheds but little light, if any, on the primitive ancestry. To 
speak of a fossil crinoid as " a permanent larval form" or as an " embry­
onic type" is, therefore, unenlightened affectation. 
The. bassls, in all palalozoic crinoids, were the first plates to become 
fully developed, and, after this, they retained the same position respect­
ing the column, through all further stages of the growth of the animal, as 
is shown by the uniform projection of the basal disk beyond the co1umn, 
in all specimens, large' and small, in the same species. It is the practice 
in describing the form of the basal plates to ignore the side truncated by , 
the columnar canal and treat the plates, in description, as if they came to 
a point at the center of the columnar canal, which is of course never cor­
rect, and to illustrate them by cutting off the lower end so that the plates 
united will leave a pentagonal opening, with the angles at the suture 
lines of the plates, which is neVfjr correct, In fact, I never saw a corre{)t 
diagrammatic view of the calyx plates of a crinoid, though the basals 
united are .sometimes correctly illustrated. The size and form of the 
truncation is dependent upon the shape of the columnar canal, but the 
angles of the canal never unite with the suture lines of the plates; on 
the contrary, the rays or angles of the canal truncate the plates, and the 
suture lines of the plates strike the sides of the canal or extend to the 
body of the canal between the rays. 
Wetherby described the basal plates of Pterotocrinus as excavated 
for the column and thickened and carinated at the outer edges of the 
columnar excavation, and I infer, from what he said;-1hat his specimens 
also preserved the evidences of ligamental attachments around the canal. . 
In the " Description of BOrne new genera and species of Echinodermata, 
from the Coal Measures and Subcarboniferous rocks of Indiana, Mis­
souri and Iowa" by myself and Mr. Gurley, it was shown that the 
base of mocrinus is strengthened by the thickening of the plates 
around the part to which the column attached and by the anchylosis 
of the basal plates. There is an external circular depression into 
which the end of the column was inserted, and this depression is sur­
rounded by a rim to afford further strength to the point of union between 
the column and the body of the crinoid. At least three plates of the 
column were inserted into this circular depression, one of which had an 
extended rim beyond the column that filled a circular furrow on the in­
terior of this depressiob which locked the column in the basal plates. 
The first plate of the column at the base of this circular depression is thin 
and radiately ridged to interlock with the second plate. The rays of the 
,opening on. the internal side of these plates are flanged so as to e:tllarge 
the end of the columnar canal as it passes through the basal plates. This 
enlarged opening is surrounded by a rim for some kind of muscular at· 
tachment and to give strength to this part of the calyx. On the outside 
of this rim there are radiating ligamental furrows or vascular markings 
for the attachment of the animal sarcode. 
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These characters are well shown by the illustrations. The basal plates 
of Eupachycrinus magister are also illustrated, showing the conical eleva­
tion in the interior of the -calyx pierced at the summit by a five rayed 
opening for the columnar canal, with the rounded ends of the rays 
truncating the plates. The pentagonal opening is surrounded with 
ligamental scars or radiating ligamenta! lines, while the other parts 
of the internal sides of the plates are smooth. I have seen the same evi­
dence in the basal plates of Delocrinus. I have the basal plates of 
Glyptocrinus showing the thickening of the plates internally around the 
five rayed canal and bearing evidences of ligamental attachment. It is 
well known that the end of the column, in all palreozoic crinoids, is so 
firmly attached to the basal plates, that it is rare to find a good specimen 
where the column has been separated from th!l basals leaving the place of 
the columnar attachment in a good state of preservation. I have before 
me a Batocrinus, with a hemispherical depression at the base, which is 
radiately furrowed surrounding the pentagonal opening for the columnar 
canal, for the firmer attachment of the column. I have a specimen of 
Anomalocrinus showing the anchylosis of the upper joints of the column 
and of the column with the basals, and after examining specimens in 
different genera, I have concluded it is not uncommon for the plates of 
the column, at the upper end, to be anchylosed together. The only 
ligamenta! scars in the calyx of any crinoid thus far discovered surround 
the columnar canal. It follows, therefore, that the basal plates are the 
most important in classification of any of the plates of the calyx, because 
the animal was attached to them, while the other plates subserved the 
inferior purpose of simply enclosing the other parts of the animal sarcode. 
It must be apparent, therefore, that there can be no "rudimentary 
basals," none that are developed from the upper stem-joint, and none 
except they are large enough to surround the columnar canal and with 
area enough for the muscular attachment. The anchylosis of the basal 
plates is as common in genera, having no subradials as it is in those hav­
ing them. It wemld appear that the attachment of the column to the 
basal plates, the passage of the columnar canal through them, and liga­
mental attachment on the interior held the basal plates firmly in one 
position, and while, in their younger state, they were capable of growing 
and conforming to the alternate arrangement of the plates of the column 
and the succeeding plates, that, in their more advanced state, the growth 
terminated in secreting the material that anchylosed the plates. 
The earliest crinoids had five basals and such forms continued to e-xist 
throughout palreozoic time. Those having four basal plates appeared in 
the latter part of the Lower Silurian and disappeared. in the Devonian age. 
Those having three basal plates appeared in the Lower Silurian and dis­
appeared with the Subcarboniferous, and those having only two basal 
plates are confined to the Subcarboniferous and Coal Measures. This 
, ' 
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statement also tends to prove the significance of the basal plates, in class­, 
ification, beside, the form of the basal disk must, in all cases, control 
more or less the number of the succeeding plates and the structure of the 
calyx and body of the crinoid. For these reasons, the number of basals 
and the shape of the basal disk are of the first importance, and families 
should. be so formed as to include only genera having the same number of 
basals and substantially the same form or the basal disk. 
The second character of family importance will be found in the 
_ presence or absence of subradialplates. The only known function per­
formed by the subradials is to increase the capacity of the visceral cavity 
surrounding the area of ligamental attachment to the test. In some 
genera, they cover half the calyx below the arms, and, in all cases, they 
materially affect the form and structure of the calyx and body of the 
crinoid. 'Vhere the plates are large, they were supported in position by 
ligaments in beveled sutures, as in 'Eupachycrinus, or by peculiar denti­
culated or serrated edges such as are found in Arthracantha, as illustrated 
and definded by Hinde, or in U100rinus as figured and described by my­
self and Gurley. For the purpose of classification, therefore, no family 
should include genera having subradials and those in which they do not 
exist. 
The next family character will be found in the presence or absence of 
regular interradial plates. These plates allow breadth to the body, and 
though, in their extension over the vault and in other respects, they may 
sometimes sink to generic 01' specific importance, yet the fact of their 
presence or absence is always of family value. The position of the first 
interradial is of high classificatory value, and genera supporting the first 
interradials on the basal plates are never to be associated, in the same 
family, with those supporting the first plate between the upper sloping 
sides of the first radials. 
The next, in family importance, are the azygous plates. The structure 
in this part of the body is frequently complicated and is always of generic 
importance and frequently of family value. For instance, a genus having 
an azygous plate resting on the basals is not generally to be classed, in 
the same mmily, with one having the azygous plate truncating a subradial, 
for the whole structure of the azygous side of the genera is different in 
these cases, commencing with the position of the first plate. . 
I regard each plate in the calyx of a crinoid to which'I have attached 
family importance, as an independent morphological element, and, except 
in the specimen figured from my collection, ill Ohio Palreontology, by 
Meek, under the name of Anomalocrinus incurvus, where there occurs 
an extra basal plate below the t~rmination of a suture dividing a radial, 
I have always found the plates the same in each genus. 
The structure of the arms, I think, is never of family importance, 
-and above the brachials never of generic importance, though always of 
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sJ,lecific value. An illustration or two will Eluffice for the demonstration 
of this opinion. In Dichocrinus we have a species with small subquadran· 
gular pieces forming simple arms, another with arms composed of rather 
large cuneiform plates, and another with arms composed of a double 
series of interlocking plates. In Poteriocrinus the species have arm 
varying in number from ten to fifty, and the structure of the arms varies 
almost as much as their number does. 
The shape of the column is probably of generic value. The vault and 
probospis have characters of family value, but they are too little under­
stood to base any general classification upon them. But, where they 
have been investigated, they afford additional evidence in support of the 
families established on the structure of the calyx as herein above indi­
cated. 
We will now briefly define the families based upon the structure of the 
calyx, without, however, undertaking to fully define them byadding-all 
the family features that may be discoverable in the vault and column. 
GENERA. HAVING Two BASAI..s. 
F AIYIILY, Dichocrinidre. -Cyotledonocrinus, Dichocrinus, Talarocrinus. 
The calyx is obconoidal. Two basals form a cup slightly notched at the 
sutures. No subradials. Small, regular interradials on the truncated top, 
of the first radials. Five long radial plates in the first series, succeeding 
radials small and resting only on part of the upper side of the first radials, 
the rest being occupied with interradials. Azygous plate in line with the 
first radials, of about the same size, suppurted in a notch at the sutures 
of' the two basals, and followed by the plates of the vault. Vault more 
or less convex or elevated, with a subcentral opening on the azygous side. 
Column, so far as known, round. 
F AIYIILY, Pterotocrinidre. - Pterotocrlnus. 
Calyx saucer-shaped. Two basals form an eight sided shallow disk, 
notched at the sutures. No subradials. No regular interradials. First 
radials large, expanding from a wide base and resembling in outline the 
"ide view of an expanding bucket. The top of each first radial supports 
two second radials and part of two more, which rest, in part, upon the 
first mentioned second radials. Tertiary radials unite laterally around 
the top of the calyx. Azygous plate rests in a notch at the sutures of the 
basals, is pointed above and completely embraced by the first radials. 
Vault pyramidal, pentagonal, the azygous side wider than the others, the 
top bearing five long, peculiar, paddle-like plates arranged star-like and 
directed at right angles to the body, with the ends of the four arms rest­
ing in each of the angles of the five rayed dome or vault covering. Col­
umn round. 
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FAMILY, Acrocrinidre. - Acrocrinus. 
Calyx urn-shaped, composed of plates that increase in size from the 
basals up. Basals two, comparatively large, forming a polygonal shallow 
cup, followed, in Acrocrinus wortheni, by twelve minute, triangular 
plates all of which are subradial and subinterradial in position; these are 
followed by twelve larger plates, united by their lateral sides, five of 
which are radial in position 'and seven interradial, three of which are 
the azygous area; these are followed by a third ring c,msisting of four­
teen plates, all of which are subradial and interradial in position; a \fourth 
ring consists of sixteen plates, five of which are radial and the others in­
terradial. Above the fourth ring there are tw~ or more radials in each 
ray separated by interradials, all within the calyx. The number of 
plates in the calyx of different species varies from 100 to 700. In 
Acrocrinus shumardi, the type of the genus, instead of' four rings of 
plates, as above defined, there are fourteen or more rings, some of whtch 
have twenty-five or thirty plates. Above these rings of small plates 
there are 3x5 radials, each series being separated by two or more series of 
interradials; the azygOUl~ area being wider and containing more plates 
than the others; there are also secondary radials. . 
The numerous rings of plates, between the basals and the commencment 
of the continuing series of radials, is peculiar to this genus and family, 
and at once distinguishes it. If the rings were united, they would occupy 
the position of subradials, or subradials and interradials, but such is the 
arrangement, that we know of no rule, which authorizes them to be 
treated as if united. . 
The three families, Dichocrinidre, Pterotocrinidre and Acrocrinidre, 
having only two basal plates, are widely disconnected, and each one is so 
far removed from all other families that no one call be pointed out which 
is more nearly related to them or either of them than another. \Ve can 
not infer they descended one from another, or that either of them was 
developed from any particular family of crinoids having three, foul' or five 
basals. We may be ever so fond of the theory of the evolution of' animals 
and the doctrine that embryology reproduces the images of the Jines of 
desceut in geological time; but we may stop when we encounter numerous 
plates, in the calyx of a crinoid, whose relation and homology with plates 
in other crinoids we can not understand until" missing links" are discov­
ered, before professing to have knowledge of the ancestral type. 
GENERA HAVING THREE BASALS, No SUBRADIALS, No REGlTLAR INTER­
RADIALS. 
FAMILY, Synbathocrinidre.-Synbathocrinus. 
Calyx small, cup-shaped. Basals three, the two larger equal, pentan­
gular, the smaller one quadrangular. No subradials. No regular inter­
radials. Radials htl, truncated and thickened above_ Azygous plates. 
\ 
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resting upon one radial and between the brachials, forming a straight, 
narrow series of two or more plates. Brachials resembling the first 
radials reversed. Arms five, long, folded together, enclosing a slender 
proboscis composed of five rows, of quadrangular plates. Column round. 
FAMILY, Calceocrinidro.-Calceocrinus, Deltacrinus, Halysiocrinus. 
Calyx laterally flattened and hanging down from the column. Basals 
three, two are equal and form together a lunate piece, and the other plate 
lies within the concave side so as tv make the long side of the subtriangu­
lar or half elliptical basal disk. Plates always anchylosed. The cicatrix 
for columnar attachment is in a lateral position in the center of the two 
equal plates, and does not touch the other plate. No subradials. No 
interrarlials. Calyx above the base consisting of five to seven plates, four 
of which are radials of unequal size and irregular arrangement. 
GENERA. HAVING THREE BASALS, No SUBRADIALS, REGULAR INTER­
RADIAI.S. 
FAMILY, Actinocrinidro.- Actinocrinus, Agaricocrinus, Alloprosallocrinus, 
Amphoracrinus, Batocrinus, Dorycrinus, Eretmocrinus, Gennroo­
crinus, MegistocrinllS, Physetocrinus, Saccocrinus, Steganocrinus, 
Strotocrinus, Teleiocrinus. 
Calyx varying from concave, as in Agaricocrinus, to obconoidal, as in 
Actinocrinus. Basals three, equal, having a hexagonal outline. No sub· 
radials Primary radials 3x5, secondary radials more or less numerous, 
tertiary radials in some genera. Regular interradials more or less numer· 
ous, the first one rElsting upon the upper sloping sides of the first radials; 
sometimes intersecondary and intertiary radials. Azygous area larger 
than the regular interradial areas, the first plate resting upon the basals, 
in line with the first radials and of similar form. Column round. 
The learning in regard to the respiratory openings in this family is well 
illustrated, by the st.atement of\Vachsmuth & Springer. on page 11, part 
I, of their work, that they had "noted the existence of certain pores or 
openings located between the arm bases and separated from the arm 
passages by a thin partition. Their number 'Varies from ten to twenty 
or more. In Batocrinus where they are most conspicuous, there are 
twenty, no matter whether the species has more or less than twenty arms. 
They are a40ut one·third the size of the arm passages, with which they are 
in very near the same horizontal plane." And the statement, on page 51, 
part II, where they say, in this, "they were evidently in error; the pores 
probably always agree in number with the arms, and are really neither 
radial nor interradial, but are placed at the base of the arms." . 
21-GEOToOGY. 
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FAMILY, Platycrinidre.-Coccocrinus, Cordylocrinus, Eu~ladocrinus, Mac­
rostylocrinus, Marsupiocrillus, Platycrinus. 
Calyx sub-globose to urn-shaped. Basals three, two of them equal, 
the other smaller, forming a pentagonal disk or cup. No subradials. 
First radials very large forming the greater part of the test of the calyx, 
the upper face of each bears a short or concave f!tcet for the articulation 
of the second radials. Second, and also third radials, when they exist, 
small and short. Interradials and azygous interr~dials rest upon the 
first radials and are substantially alike in the different areas, column 
round or elliptical. 
In J)facrostylocrinus, there are 3x5 primary radials, and the first inter­
radials are between the second primary radials, and smaller interradials 
occur between the third primary radials, all of which form part of the 
calyx below the arms, and, in this respect, it differs from other Platycrin­
idre, where the interradials'do not connect the second and third primary 
radials and approaches the structure of the Actinocrinidre. It has little 
structural affinity with the Melocrinidre which have four basals, and to 
which 'Vachsmuth referred it. But Wachsmuth disregarded the number 
of basals to a great extent in arranging and defining the families, and his 
definitions are so loose that crinoids, belonging to distinct and widely dis­
connected families, may be thrown together in hodge-podge. For ex­
ampJe his definition of the Melocrinidre is as follows,: 
"Melocrinidoo. Base monocyclic. Basals 3 to .5. Neither anal nor 
interradial plates touching the basals j the latter in contact with radials 
only. Interradial areas composed of numerous plates; those upon the 
dorsal side large, regularly arranged; those along the ventral surface 
frequently 8mall and irregular. Oral plate generally surrounded by 
proximals. Anus sub-central. Column circular, rarely angular." 
FA~ULY, Dolatocrinidre.-Allocrinus, Dolatocrinus, Hadrocrinus, Stereo­
crinus. 
Calyx, basin-shaped, or somewhat hemispherical, depressed at the base. 
Basals, three, usually anchylosed so as to create doubt as to the number. 
No subradials. Primary radials 2.or 3x5 j secondary radials two or more 
by ten, tertiary radials sometimes present. Azygous and regular inter­
radials areas alike. Interradials, three or more, the first resting between 
the upper sloping sides of the first radials, the larger, and generally the 
largest, plate in the calyx, truncated on top for the second interradial 
which bears smaller plates: Arm openings, large. Small 5ubcentral 
proboscis. Column, round. 
Wachsmuth & Springer refer the genera in this family to the Melo­
ainidre. DgJatocrinus wag supposed by Lyon to have five basal plates, 
lbJ;lj; W,IW.l\;rol.Dlt.h and others assert it has only three, and it is upon their 
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statements, in this regard, that this family is founded, fbr I have never 
seen a specimen that preserved the basals, though I have imperfect speci­
mens of Dolactocrinus lacus and would guess from an examination of them 
that they have only three basals. 
F AMILY, Arthracanthidre.-Arthracantha. 
Calyx, cup.shaped. Basals, three, subequal, hexagonal in outline. No 
subradials. First radials subequal, very large, forming the grl::ater part 
of the test of the calyx, each one thickened in the middle.and having a 
concave, ridged facet for the articulation of the second radial, which is a 
short quadrangular plate reaching but little above the margin of the first 
radial; third radial short, pentagonal, and bearing the free arms. Regu­
lar interradial!! consist of three zones of three or four plates each, 
'in each area, resting upon the first radials and between the second and 
third interradials. The middle plate in the zone resting upon the first 
radials is the larger one, and the plates on either side of it are larger 
than those above. The first azygous plate rests upon two basals in line 
with the first radials and is nearly as large, but a little narrower at the 
upper margin, which is on a level with the first radials. Above this 
plate, in the azygous area, there are three zones of plates; in the first 
zone there are six and in succeeding zones seven; column, round. All 
the plates of the calyx bear pticulating spines, the bases of which are 
perforated with a minute circular pit as in the Echinida, and as Hambach 
determined i~ some, Blastoidea. This character alone is probably of 
family importance, as it is not known to exist in any other family of crin­
oids, living or fossil. Otherwise the basals, first radials and first azygous 
plate would ally it with the Actinocrinidre and the plates above with the 
Platycrinidre. 
Wachsmuth & Springer classed this family with the Dichocrinidoo and 
Pterotocrinidre, in one family, which they called Hexacrinidoo. There 
are not three families, in my opinion, farther removed from each other in 
all the Palooocrinoidea. Their family definition is as follows: 
" Hexacrinidoo. Base monocyclic. Basals 2 or 3. First anal plate 
resting on basals and similar in form to first radials; other plates arranged 
as in Platycrinidre. Calyx with similar arm-like extensions. Column 
circular. " 
Let us see what there is in this family definition. 1st. They say, 
"base monocycIic." So is the base in every crinoid that has no sub­
radials, In other families they include monocyolic and dicyclic crinoids, 
which embrace nearly the whole order. 2d. "BasaIs 2 or 3." This 
disregards the number of basals as a family character, and, in another 
part of their work, they say the number of ba8als can not be considered 
as of family importance; and yet, crinoids having only two basals are 
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unknown in rocks as low as the Devonian, and Arthracantha is exclu­
sively a middle Devonian genus. 3d. "First anal plate resting on 
basals and similar in form to first radials." It is the same in the 
Actinocrinidre. 4th. " Other plates arranged as in Platycrindre." Such 
is not the case in the Pterotocrinidre, by any stretch of the imagination. 
5th. "Calyx with similar arm-like extensions" This can not be true 
for they include arms constructed of single and doubl~ series, arms widely 
separated and closely compacted; arms free, fi9wing, and those confined 
in interbrachial angles, and in short, almost every form is represented. 
6th. "Column circular." This is the case in nearly every family. 
GENERA HAVING THREE BABALS, SUBRADIALS, No REGULAR INTER­
RADIALS. 
FAMILY, Ichthyocrinidre.-Ichthyocrinus, LecanocrinuB, Mespilocrinus. 
Calyx obconoidal to sub-globose. Basals three of unequal size. Sub­
radials five, pentagonal and hexagonal. Primary radials 2, 3 or 4x5. 
Secondary radials more or less numerous, and higher bifurcating series 
abutting laterally. No regular interradials. Azygous in~erra(J:uls 
usually absent in Ichthyocrinus, one subquadrangular and resting upon 
the larger basal, as in MespilocrinuB, or two, one of which rests obliquely 
in the angle formed by the upper sloping sides of two subradials on the 
right, and the other truncating the sub radial on the left, as in Lecanocri­
nus. 
FAMILY, Ampheristocrinidre.-Ampheristocrinus, Closterocrinus? 
Calyx obpyramidal. Basals three, two truncated on top, the other 
much smaller and angular above. Subradials five, two hexagonal, two 
pentagonal, and one heptagonal, the latter the larger one. Primary 
radials, one in each series, with a small central concavity for the recep­
tion of a second plate, as in Platycrinus. No regular interradials. Azy­
gous area large, having six or more plates, the first one rests obliquely 
upon the right upper sloping side of the heptagonal subradial and the 
under sloping side of the right first radial, the second one truncates the 
same subradial, and these bear 'smaller interradials. 'Closterocrinu8 is 
referred with some doubt to this family. Wachsmuth referred Ampber­
istocrinus to the Cyathocrinidre and did not mention Closterocrinus. 
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GENERA HAVING THREE BASALS. SUBRADIALS, AND REGULAR INTER­
RADIALS. 
FAMILY, Taxocrinidre.-Forbesocrinus, Onychocrinus, Taxocrinus. 
Calyx saucer to cup·shaped. Basals three, of unequal size. Subradials 
five, unequal. Primary radials more or less numerous, the flrst one some­
times reaching as low as the basals and completely disconnecting the sub-.. 
radials. Regular interradials from one to twenty or more. Azygous 
area larger than ,the regular interradial areas and plates more numerous, 
the first plate in 'some genera truncates a subradial, and in others rests 
between the upper sloping sides and the first radials. 
In Taxocrinus subovatus the basals form a pentagon extending beyond 
the column, the subradials are small triangular plates, separated from 
each other, so as to allow the first radials to rest upon the basals, at the 
central part, with under· sloping sides abutting the adjacent subradials. 
GENERA HAVING FOUR BASALS, No SUBRADIALS, REGULAR INTER­
RADIALS. 
FAMILY, Eucalyptocrinidre. - Eucalyptocrinus, H ypanthocrinus. 
Calyx bowl-shaped to obconuidal with depressed base. Basals four, one 
larger than the others, deeply sunken in the basal cavity and developed 
in the interior. No subradials. Primary r!tdials 3x5; secondary radials 
2xlO; tertiary radials 1x20. Interradials three, the first one is the 
largest plate in the calyx, and al ways has ten sides; the other two are 
separated by a verticle suture and their upper ends extend to the top of 
the tertiary radials, where they support long, flat, interbrachial plates; 
intersecondary radials, in form like the two upper regular interradials, in 
like manner extend to the top of the tertiary radials and support long, 
interbrachlal plates. Azygous area like the other interradial areas. 
Interbrachial plates extend from the top of the interradials as high as the 
arms reach, where they unite with the summit plates. Column round. 
After a re-examination of the fossils, I think the genus Hypanthocrinus 
should be restored to receive those forms with a proboscis extending 
beyond the arms and summit plates. 
FAMILY, Melocrinidre.-Compsocrinus, Mariacrinus, Melocrinu8, Techno­
crinua. 
Calyx bowl-shaped to obconoidal. Basals four, unequal. No sub­
radials. Primary radials 3x5; secondary radials more or less numerous, 
and sometimes, as in Compsocrinus, many tertiary radials. Interradial, 
intersecondary and intertertiary areas more or hiss flattened or depressed. 
First regular interradial resting upon the upper sloping sides of the first 
radials, followed by·two plates and these by three, above which the plates 
- "y-"';""':"'.'::""--.---..,,...­.. 
" 
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are more or less numerous. Azygous area wider than the regular areas, 
the first plate resting upon a basal or between the first radials. and gener­
ally followed by three plates, and these by three or four, above which 
they are more or less numerous. Vault variable. Column round, as hi 
Melocrinus, or quadrangular with depressed sides, as in Compsocrinus.. It 
is not without some doubt that Compsocrinus is referred to this family, 
because the azygous side, upper part of the calyx, and the column are 
quite different from other genera. Technocrinus is also doubtfully 
referred to this family, because in it, the azygous area is like the other 
areas, and the upper part of the calyx is widely different 'from Melocrinus. 
FAMILY, Xenocrinidre.-Xenocrinus. 
Calyx, obpyramidal, sides depressed. Basals four, unequal, uniting at 
the angles of the column. No subradials. Primary radials 3x5, long, 
flanged on both sides; secondary radials, four or more in each series of the 
same form. Interradial and intersecondary radial areas, depressed and 
covered with numerous very small plates. The first interradial generally 
rests upon a basal, but in some cases it is separated therefrom by a nar­
row prolongation of the flanges near the lower part of the first radials, 
and hence, rests upon the lower part of and between the first radials. 
Azygous area contains a vertical series of long plates, nearly as long as 
radials, in its central part, supported upon a basal plate and extendipg 
beyond the calyx, and on each side of it there are numerous very small 
plates, as in the regular interradial areas. Column quadrangular, but 
sometimes becoming round below. Columnar canal pentagonal. 
GENERA HAYING FIV~ ~ASALS,IFIVE SUBRADIALS, No REGULAR INTER­
RADIALS. 
FAMILY, Cyathocrinidoo. - Abrotocrinus, Arachnocrinus, Bursacrinus, 
Carabocrinus, Cyathocrinus, Graphiocrinus, Palooocrinus. 
Calyx saucer, hemispherical or bowl-shaped, depressed below. Basals 
five, equal, varying from a flattened disc to a cone in the interior of the 
calyx. Subradials five, large. Primary radials -1x5, large; the one on 
the right of the azygous side, usulllly the smaller one, truncated on the 
top, and usually having a concave facet in the central part of each for 
the support of the brachial!!, but in Abrotocrinus, Bursacrinus and Graph­
iocrinus, the articulation is upon the whole upper horizontal face, as in 
Poteriocrinidre, with an external gaping suture. . No regular interradials. 
Azygous plate resting upon the upper edge of a subradial and between 
two radials. Column round or pentagonal. 
Carabocrinus is included in this family on the supposition that Billings 
was mistaken in saying the azygous area has three plates instead. of one. 
If, however, his diognosis was correct the genus would belong to another 
family. 
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I have separated from the Cyathocrinidre the Poteriocrinidre, on the 
ground of the increased number of plates in the azygous area, and the fact 
that one of them rests upon two Bubradials, and another upon one; con­
fining the Cyathocrinidre to those having a single azygous plate truncat­
ing a sub radial. If this distinction is not of family importance, then the 
Poteriocrinidre should be associated with the Cyathocrinidre, as most 
authors have done. As a general rulE' the calyces of the Poteriocrinidre 
are obconoidal from the attachment of the column up, and the bases of 
the Cyathocrinidre are sunken. giving the calyces a bowl.shape, but this 
rule has its exceptions, so that families can not be based upon it. 
FAMILY, Poteriocrinidre.--Atelestocrinus, Barycrinus, Coeliocrinus, Euspi­
rocrinus, Goniocrinus, Homocrinus, Hydreionocrinus, Poteriocrinus, 
Scaphiocrinus, Vasocrinus, Zeacrinus. 
Calyx obconoidal to bell-shaped. Basala five, equal, forming a flat­
tened disc or low pentagonal cup, with high angles between the subradials. 
tiubradials five, unequal. Primary radials 1xo, horizontally truncated 
upon the upper face foithe articulation of the brachials. No regular in­
terradials. Azygous intehadials two or more, the first one resting be­
tween two upper sloping sides of subradials and below the under sloping 
side of the first radial on the right, the second one abutting upon the 
first, truncating a subradial and abutting upon the first radial on the 
left. In such genera as Barycrinus this plate also abuts upon the first 
radial on the right and extends to the top of the calyx. But in genera 
having three azygous plates the third one rests upon the first, abuts upon 
the second one on the left and the first radial on the right; and if a fourth 
plate exists it rests upon the second, ahuts the upper part of the first 
radial on the left and the first brachial and the third azygous plate on "the 
right. "Where three or more plates form part of the calyx they are ar­
ranged aIternate,y in two rows, and continue into and form part of the 
ventral sac or proboscis. ' 
I have classed Hydreionocrinus and Zeacrinus in this family with some 
doubt. They differ in the general construction of' the vault and in the" 
arrangement of the azygous plates from other genera, and probably they 
constitute a separate and distinct family, though I believe'all American 
authors have classed them with Poteriocrinidre. 
F AlIfiLY, Dendrocrinidre.- Dendrocrinus, Otta wacrinus. 
Calyx obconoidal. Basals five, equal, forming a low pentagonal cun. 
Subradials five, unequal. Primary radials 1x4 and h2, hOrizontally 
truncated or having a concave facet for the articulation of the arms. No 
regular interradials. Azygous interradials one, truncating a subradial 
followed by a double series of plates that graduate into the proboscis. 
This family is distinguished from the Cyathocrinidre and Poteriocrinidre 
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by having two primary radials on the right of the azygous plate instead 
af one. Otherwise the form of the calyx is like that of a Poteriocrinus 
and the azygous plate like that of a Cyathocrinus. The many species of 
Dendrocrinus and variety of forms lead to the separation into a family, 
for convenience of classification, beside no Poteriocrinus is found in the 
Lower Silurian .rocks, where Dendrocrinus prevails, and only one rare 
genus (Euspirocrinus), referred to the Poteriocrinidre, exists in the rocks 
of that early age. 
FAMILY, Eupachycrinidre.-1Esiocrinus, I!elocrinus, Eupachycrinus, UID­
crinus. 
Calyx, somewhat hemispherical, flattened or depressed at the base. 
Basals, five, equal, sometimes forming an interior cone. Subradia]s, five, 
very large. No regular interradials. From one to three azygous inter· 
radials, when only one exists, it truncates a subradial and rests between 
first. radials, as in Cyathocrinus, but when two or more exist they are 
arranged much like they ,are in Poteriocrinus, thopgh the first plates situ­
ate between the upper sloping sides of the subradials and below the pri­
mary radial on the right, may be larger than a primary radial, which is 
never the case in the Poteriocrinidre. The primary radials are truncated 
at the upper edge, and have a straight hinge line from one junction of the 
plates to another for the articulation of the first brachial plates, which are 
generally spine-bearing. The primary radials, when viewed from the 
interior, are arched over part of the visceral cavity, but as seen from abo,'e 
they extend beyond articulating hinges toward the center of the vault, as 
a platform, upon which the proboscis is supported. There are no vault 
plates in this family. The azygous plate at the 'top of the calyx extends 
its flange over the visceral cavity like a primary radial and supports a 
series of plates that make an azygous side to the proboscis. I have placed 
in this family genera differing in the azygous area aud in the number of 
azygous plates, but the calyces are similar in form, otherwise, and the 
primary radials are alike in the articulating hinge, for the brachials /and 
flattened surface or platform within for the support of the proboscis, 
which I consider of high importance in the structure of the internal anat­
omy. The column is round, the columnar canal five-rayed, and in the 
interior of the calyx it is surrounded with muscular scars, and the basal 
plates are anchylosed in all the specimens I have examined in this family. 
Wachsmuth & Springer referred this family to the Cyathocrinidre in 
the first part of their book, but in the third part they refer the genera to 
the Poteriocrinidre. 
F AMII,Y, Erisocrinidre.-Erisocrinus, Menocrinus, Stemmatocrinus. 
Calyx, somewhat hemispherical or globose. Basa]s, five, equal. Sub­
radials, five, equal. Primary radial~, five, equal. No regular inter­
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radials. No azygous interradials. In Erisocrinus and Stemmatocrinus 
the primary radials have the form of those in Eupachycrinidlll, but in 
Menocrinus they are like those in Cyathocrinus. This family is dis­
tinguished from both, however, by not having an azygous plate ~ithin the 
calyx which, I suppose, necessarily involves important structural modifica· 
tions in the internal anatomy of the animal. 
Menocrinus (Lecythiocrinus) adamsi, as illustrated by Worthen (TIl. 
Geo Sur., vol. VI]:, pl. XXX, fig. 8), has five basals, but M. ollicuIiformis, 
as defined by White, possessed only three basals. White had only a single 
specimen;.and some imperfection may have misled him, for if it possessed 
only three basals the two species are not congeneric, and the latter could . 
have.no near affinity with any defined family, as Taxocrinidlll is the only 
one having three basals and five subradials. 
. Wachsmuth & Springer, in the third part of their work, refer Menoori­
nus to the Oyathocrinidlll.- In the first part of their work they refer 
Erisocrinus and StemmatoCi1inus to the Oyathocrinidlll, but in the third \, 
part they refer them to Poterioorinidlll. 
F AMILY, Agassizocrinidlll. - Agassizocrinus. 

Oalyx conical or urn.shaped. Basals five, thick, usually anchylosed, 

very small internal cavity, in which there are ligamental pits. Subradials 

five, large, thick. Radials 2x5. No regular interradials. Azygous 

interradials three or four, supported upon the basals. In the early stage 

of life Agassizoorinus possessed a' small column, but in later life even a 

cicatrix for the columnar attachment is obliterated, I do not use Astylo. 

crinidlll, because it was founded upon Astylocrinus, which is.a synonym 

for Agasilizocrinus, and as the generic name falls 'into synonymy, so does 

the family name. 'Vachsmuth & Springer use Astyloorinidlll. 

FAMILY, Merocrinidlll. - Meroorinus. 

Oalyx very low, broad at the. base, slightly' expanding. Basals five, 

low, wide. Subradials fl.-e, short, wide. Radials lx4 and lx2, one radial 

series having two plates, the upper one of which is axillary, and supports 

on its right sloping side a brachial series, and on the left a smaller series 

that enters into and forms part of a proboscis, and in this respect the 

arrangement of the plates is like an Ioorinus. No regular interradials. 

No azygous interradials. Brachials numerous. 

GENERA HAVING FIVE BASALS, FIVE SUBRADIALS, REGULAR INTER­

RADIALS. 

FAMILY, Gaurocrinidlll.-Gaurocrinus, Retiocrinus. 
Calyx obpyramidal, depressed in the interradial and intersecondary 
radial areas, and having strong radial ridges. Basals five. Subradials 
five. Primary radials 3x5. Secondary radials from 2 to 6xlO. Regular 
322 • REPORT OF STATE GEOLOGIST. 
interradial areas filled with numerous small plates resting upon the sub· 
radials. Secondary interradial areas filled with numerous small plates. 
Azygous area larger than the regular areas, and supported by a ridge up 
the middle series of plates, somewhat like a radial ridge. Vault covered 
by small plates, which are continued as a covering over the arm furrows. 
Column pentagonal, with sides more or less depressed. 
FAMILY, Hhodocrinidre.- Archreocrinus, Goniasteroidoc.rinus, Lyriocrin us, 
Rhaphanocrinus, Rhodocrinus. 
Calyx subglobose or hemispherical. Basals five, forming a flaftened 
disc or developed as a cone in the interior. Subradials five, equal. 
Primary radials 3x5. Secondary radials 1 to 4xlO. Regular interradial 
areas wide, plates large, the first one resting upon a subradial and betweeil 
the first primary radials. Azygous area like the regular areas except an 
occasional extra plate or two, without disturbing the general symmetry of 
the calyx. • 
It is not without some doubt that Archreocrinus and Rhaphanocrinus 
are referred to this family. 
F AlIflLY, G lyptasteridre. -Glyptaster, Lam pterocrin us, Thysanocrinu8. 
Calyx obpyramidal to cup or urn-shaped. Basals five, equal. Sub­
radials five, four of them equal, the other one truncated for the support 
of the first azygous plate. Primary radials 3x5. Secondary radials 
variable in number in different genera. Interradial areas flattened or 
convex; plates large, one in the first series resting between the upper. 
sloping sidcs of the first radials, two in the' second and smaller ones 
above. Azygous area wider, the first plate resting on a subradial, is fol­
lowed by three plates, and these by three, four or more in succeeding 
ranges. 
GENEHA HAVING FIVE BASALS, No SUBRADIALS, REGULAR INTER· 
RADIALS. 
FAMILY, Glyptoerinidre.-Cupulocrinus, Glyptocrinus, Pycnocrinus, SchiZo 
ocrinus, Siphonocrinus. (I) 
Calyx obpyramidal. Basals five, equal. No subradials. Primary 
radials 3 or 4x5, the last one supporting secondary radials, and sometimes 
tertiary radials exist within the calyx. Interradial areas more or less 
flattened. Regular interradials more or less numerous, the first one 
resting between the upper sloping sides of the first primary radials, this 
is followed by two plates, and there are three or more in succeeding 
series. Azygous area wider and containing more plates than the regular 
areas, though commencing with one between the upper sloping sides of 
the primary radials. 
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I am inclined to think that Siphonocrinus should be classed in another 
family, because the first azygous plil;te rests upon the basals, and for other 
structural differences. It is placed here only provisionally. 
FAMILY, Cleiocrinidre. -Cleiocrinus. 
Billings described Cleiocrinus as having five basal plates between the 
first radials, and forming a belt at the end of the column. I reproduced 
his illustration in North American Geology and Palreontology. Wach· 
smuth correctly asserts that "such a structure has never been found 
in any crinoid." I believe with Wachs~uth that the plates supposed to 
be basals by Billings are interradials, but beyond this I can not follow 
him. He believes this genus had three very small basals and five small 
subradials, and he has given us an illustration of his views, which oblit­
erates the columnar canal. ·1 am unabJe to understand why he should 
suppose there are three basals and five subradials when such a structure is 
wholly unknown in the Lower Silurian rocks. Indeed three, baeale, five, 
subradiale, regular interradials and azygous interradials are known to 
exist only in three genera, and they belong to the Subcarboniferous age. 
I suppose Cleiocrinus had five basals and no subradials. And even with 
this structure it would be so far removed by reason of the arrangement 
of the plates constituting the calyx that it would constitute a distinct 
family. 
GENERA HAVING FIVE BAsALs, No SUBRADIALS, No REGULAR IN­
TERRA~IAI,8. 
FAMII,Y, Heterocrinidre.-Eetenocrinus, Heterocrinus, Iocrinus, Ohio­
crinus. 
Calyx obconoidal. Basala five, unequal. No suhradials. No regular 
interradials. Azygous interradials not reaching the basals, but resting 
upon the upper sloping sides of th~ first radials. Primary radials irregu­
lar, and varying in number, in the same genus, the right posterior radial 
in some cases resting upon an azygous plate, and in Iocrinus a radial 
plate supports on its right sloping side a series of brachial plates and on 
its left a series of quadrangular plates that graduate into and form part 
of the proboscis or ventral tube. 
FAMILY, Anomalocrinidre. -Anomalocrinus. 
Calyx, saucer or cup-shaped. Basals, five. No subradials. No regu­
lar interradials. A subquadrangular azygous plate situate between the 
lateral sloping sides of the two first radials, unites with them by a serrated 
edge and curves over toward the vault. One prim/lry radial in three 
rays and two in each of the other two rays. The arms are wide apart 
and the radials, between the arms, curve over the edge of the vault. 
There is only one genus known. The calyx is low and wide, plates large, 
Jt, 
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column large, different from any other known, arms also differing from 
all others and bearing pinnules only on one side, from one arm bifurca­
tion to the next, alternately. 
The diagram of Anomalocrinus incurvus by Meek, in the TIl. Geo. 
Sur., vol. 3, p. 327, and reproduced in my work on North American 
Geology and Pahoontology, p. 324, is incorrect, if the specimen figured 
in the Ohio Palreontology, vol. 2, from my collection, under the eame 
name, belongs to the same species. The columnar canal is large and five­
rayed. The second and third' azygous plates form a part of the vault 
covering. 
FAMILY, Belemnocrinidre.-Belemnocrinus. 
Calyx, cup·shaped., Basals, five, large, 'long, narrow and of irregular 
shape, enclosing a very small visceral cavity. No subradials. Radials' 
lx5 smaller than baeals. No regular interradials. Azygous plate like a 
radial, in line with them, resting upon a basal between two radials and 
supporting a ventral sac. 
F A~IILY, Catillocrrnidre. -Catillocrinus. 
Calyx, bowl.shaped. Basals, five, forming an irregular pentagon, three 
of the sides being much the longer. Radials lx5, very irregular in form 
and size, the two larger ones constitute three-fourths of the circumference 
at the top of the radials, but are narrow below, while the others diminish 
in width upward. The arms rise directly from the truncated summit of 
the radials and are quite compa,ct" so that some radials support a much 
larger number of arms than others do. No regular or azygous inter­
radials. 
FA~lILY, Hybocrinidre.--Hybocrinus. 
Calyx bulged or tumid on one side. Basals five, large. One plate 
half subradial in position, in line with four first radials; but not extending 
quite so high and bearing upon one upper sloping side a radial, and upon 
the other an azygous plate which is rounded and crenulated at its distal 
extremity, as well as much thickened. No regular interradials. 
FAl\lILY, Haplocrinidre. -Allagecrinus, Haplocrinus. 
Calyx cup-shaped. Basals five. No subradials. No interradials. No 
azygous plates. Primary radials 2x3, plus lx2, with small protruding 
concave facets in the upper truncated sides for the attachment of the 
arms; the upper face of these plates support five vault plates that form a 
, pyramid over the visceral cavity of the calyx. The sutures Of the vault 
plates are beveled, shallow in the lower part, wider and deeper above, 
~nd truncate the top of the pyramid. 
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Carpenter regards Haplocrinus as "permanently in the condition of Ii 
,Pentacrinoid larva with a plosed tentacular vestibule." 'Vachsmuth & 
Springer fully agree with him that Haplocrinus is ",a persistent larval 
form, but do not understand how the five large plates can represent the 
orals in a Palreocrinoid." Neither does any other one. The permanent 
larval form is equally absurd. 
'Wachsmuth & Springer refer Allagecrinus to the Haplocrinidoo, while 
Etheridge & Carpenter referred it to the family Allagecrinidoo, and I 
followed the latter in my work on North. American Geology and Palre­
ontology, but probably the former are correct. 
F A"!rHLY, Pisocrinidoo.-Pisocrinus. 
Calyx globular. This family has five basal plates, forming a subequil­
ateral triangle, in the type species, three are triangular and two are quad­
rangular, but in the Americttn species this is reversed. In the type species, 
two plates unite iii an angle of the triangle, and only one side of the tri­
angle is formed by three basal plates, the other two sides each being 
formed by'two sides of the basal plates, but in the American species, two 
sides of the triangle are made by the sides of three basal plates and one 
by the sides of two basals. In the second series there are only three 
plates, which form the principal part of the calyx, and they partake of 
the characters of both subradials and radials; one of them bears upon its 
upper sloping sides, small, radial plates, and is, therefore, a true subradial; 
the other two bear radial plates upon their upper lateral sides, but each 
are also truncated in the upper central part for a brachial or arm plate, 
and, therefore, two plates are both radial and subradial in position. 
There are, therefore. three small true radial plates, and two large plates, 
radial in the central part of each, so that the crinoid has only five arms. 
No radial plate is truncated entirely across the upper face, but in all 
cases the first brachial or arm-plate rests in a socket with a point of the 
radial supporting it on each side. The column in all known species is 
round and the plates of the calyx remarkably thick, especially in the' 
lower half. 
There is ~o other American crinoid having basals that form a triangle, 
nor having five basals follo1\'ed by a second series of only three plates, nor 
having a second series composed of plates, both radial and subradial, in 
position. 
FAMILY, Edriocrinidoo.- Edriocrinus. 
Calyx cup.shaped. The base is solid in Edriocrinus, and, therefore, if 
it ever consisted of more than one plate, the number is unknown, and it 
constitutes nearly all of the calyx. There are five radials resting in 
depressions in the base. No regular interradials. An azygous plate, in 
line with the radials, rests in a basal depression and extends as high as the 
radials j it is followed by a small plate. But little is known of this family. 
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FAMILY, uncertain. 
The fossil described by Hall under the name of Myrtillocrinus ameri­
canus belongs to an undefined genus. The definition of the species is 
probably incorrect, for in 'all known palroocrinoidea the rays of the 
columnar canal notch the basal plates, and this species is figured as having a 
four-rayed canal and described as having five basals. Probably other 
specimens will show that it has only four basals, for otherwise it will be 
quite anomalous, and in either event it is not a Myrtillocrinus. 
Nipterocrinus was placed by Wachsmuth in the Icthyocrinidro without 
knowing the number of basals in the genus, and Zittel referred it to the 
Cyathocrinidro upon equally as good grounds. Until we know whether it 
has· three or five basals, any family reference must be provisional and of 
little value. 
Camarocrinus doubtless belongs to a family Camarocrinidro, but it is so 
far removed from other crinoids that it may belong to a distinct order. 
Ancyrocrinus, Aspidocrinus, Brachiocrinus, Coronocrinns, Cystocrinus and 
Pachycrinus are genera about which very little is known. 
DESCRIPTION OF SOME NEW GENERA AND SPECIES 

OF ECHINODERMATA FROM THE COAL MEAS­

URES AND' SUBCARBONIF~ROUS ROCKS 

, OF INDIANA, MISSOURI AND IOWA. 
BY S. A. lIIILLER A!S"D W}'I. F. E. GURLEY. 
(That part of this article describing the fossils on the first four plates 
was published in the April number of Vol. XIII of the Journal of the 
Cincinnati Society of Natural History for the year 1890. The ~hole 
article, with the ten pla~, was published by the authors and distributed 
in a brochure on the 14th of June, 1890. The edition was limited and 
it has had a very limited circulation in Indiana. Nearly all.' of the crin­
oids are from this State, and on account of the excellence of the work 
the State Geologist made application to S. A. Miller for leave to repro­
duce it and for a loan of the plates from which to take electrotypes, and 
we are happy to state both authors cheerfully united in granting the re­
quest. We have been thus .enabled to produce a great palreontological 
work describing and illustrating more than fifty new fossil species of 
Echinoderms, the types of more than thirty of which were collected in 
this State, and all of which may be found in our rocks, practically with­
out cost to the survey.-S. S, GORBY.) . ' 
Last summer Sidney J. Hare, E, Butts and D. H. Todd collected a lot ~ , 
of very fine crinoids in the Upper Coal Measures, at Kansas City, Mis­
souri, many of which have fallen into the hands of one of the authors of 
this paper, Mr. Gurley. They are the finest specimens ever found in the 
Coal Measures, and it is therefore a 'pleasure to describe them. The 
stone quarries in the Waverly or Kinderhook group, at Legrand, on' the 
Chicago & Northwestern railroad, in Marshall County, Iowa, contains 
some layers of yellowish, soft, sandy limestone, bearing the remains ~f 
crinoids and other Echinoc1erms in a remarkably fine state'of preserva­
tion, and Mr. Gurley visited the locality soon after its discovery and suc­
ceeded in obtaining a large collection. He has be'en an active collector 
in the rocks of Indiana, Illinois, Iowa and Missouri for many years. 
d, 
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EUPACHYCRINIDM, N. FAM. 
The genera for which we propose the family name of Eupachycrinidre, 

with the genus Eupachycrinus as a type, aU belong to the Subcarboni­

ferous system and Coal Measures. The calyx is more or less globular or 

, bowl·shaped, and consists of five basals, five subradials. five primary firSt 
radials, concave internally with a broad upper face, frQm one tp three 
azygousinterradials and n~ regular interradials. There are one or more 
brachials, and the arms ara oomposed of a double series. of interlocking 
plates, which bear short pinnules. The column is small and round. 'Ve 
include in the family Eupachycrinus, Delocrinus and Ulocrinus. 
EUPACHYCRINUS lIUGISTER, N. SP. 
" Pl~e I, jig. I, basal view; jig. 2, rMf1J190Ull side view. 
This species is very large; calyx low and. broad. somewhat saucer­

shaped, bulged a little upon the azygous side, height about half the width, 

sutures deep, excavation extending about half the thickness of the plates, 

plates very strongly tubercwated, tubercles conical, elongated and irregu­

lar in form and distribution. 

The five basal plates are sunk in a cavity on the undei side, projecting 

only half their length beyund the column; even this projection is tuber­

cular; they form in the interior of the ca1yx a pyramid, which is pierced 

at the summit by a five-rayed opening connecting with the canal in the 

center of the column; the points of the rays are rounded. The basal 

plates are made pentagonal by the truncation made at the points of the 

rays for the central canal. The diagrammatic views which have been 

made of the basal plates in this genus are incorrect, in so far M they 

indicate a pentagonal opening with the angles directed toward the sutures, 

instead of truncating the plates with the concave depression for the five­

rayed opening to tIie columnar canal. The two basals on the azygous 

sid~ of the species before· us are larger than the others, being nearly as 

large as the other three. 

The subradials are very large, extending into the basal cavity, and 

curve very gently upward; three are hexagonal, the two longer sides unite 

with the subradials, the two upper sloping sides, uniting with the first 

. radials, are a little shorter, and the two under sides, uniting with the 
basals, are very short; two are heptagonal, the one upon the right of the 
first azygous pJate being much larger, and, e;x:cept the two short sides 
uniting with the basals, the other sides are of subequal length; the one 
upon the left has, in addition to the two short sides uniting with the basals, 
a short s1de adjoining the second azygous plate. Four of the first radials 
are pentagonal, twice as wide as high; the upper face is the fuil width of 
the plates, and projects over the interior of the calyx, 80 as to give the 
- ~ 
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appearance of having great thiclmeilS when viewed from above. The 
other first radial, upon the right of the azygous plates, is quadrilateral, 
except a very slight truncation by the second azygous plate below the 
depth of the suture. The first radial is separated from the second or 
brachial piece, on the outer face, by a wide suture, but within a crenated 
ri~ge extends from one angle of the plates to another', forming a pentagon, 
except as separated by the second azygous plate; the ridge bas a furrow 
upon the outer side in the central part of each plate, and within this there 
is a wide expansion which supports the brachial and arm pieces. The first 
azygous plate has four sides, rests between the upper sloping sides of two 
subradials and the long under side of the first radial on the right, with 
the shorter side abutting upon the second azygous plate. The second 
azygous plate is hexagonal, curves inward and supports upon its two short 
inner faces the third and fourth azygous plates side by side. The vault 
and other parts unknown. 
This species would seem to have its nearest affinity with E. tuberculatus, 
which is described in the Geo. Sur. Ill., vol. II, p. 319. In that species, 
howevtlr, the plates are covered with regularly disposed, narrow, promin­
ent tubercles, the tubercles being arranged in rows, while in this species· 
there is no such arrangeD;lent. E. t1,Jberculatus is figured in Goo. Sur. 
TIt, vol V, plate :XXIV, figs. 9a and 9b, and the basal plates are propor­
tiona.lly larger, and the under sides of the subradialslonger, than they are 
in the species under consideration, beside all the plates have a different 
shape, and the sutures are not excavated so deep as in the species 
before us. 
Found in the Upper Coal Measures of ~ City, MiIlSouri, and now 
in the collection of William F. E. Gurley. 
EUPAOHYClUNUS SPILIERALIS, N. SP• 
.Plate 1, ftg. 3, basal 11ktD; jig. 4, UZJjgou,a Bide 11ktD. 
This species is large and constricted at the top of the first rad~8; calyx 
somewhat like a widened or inflated sphere, width two-thirds greater than 
height, sutures distinct but not 80 deeply excavated as in E. magister; 
plates irregularly tubercula.ted, but tubercles not half as large as in E. 
magister. 
Basal plates are sunk in a cavity on the under side, and project lellS 
than half their width .bey~nd the column; subradials, Jarge, extend into 
the basal cavity and curve upward half the height of the calyx; three 
are hexagonal and two heptagonal; first radials pentagonal, though the 
one on the right of the azygous area bas a very short truncated side 
abutting upon the azygous plate; second primary radial, or first brachial 
piece, smaller than the first and of similar form, except inverted, and 
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bears upon its upper sloping sides the free arms ,; the one opposite the azy!. 
gous side bears two arms, each of which has a single plate followed by a 
double series of interlocking ones; the others support four arms each;' 
the upper sloping sides bear pentagonal plates, similar in form to the 
second radWs, which are followed with a single plate that, in its turn, 
bears '8, double series of interlookuig ones. . . ' 
There are fourteen large, long arms, composed of a double series of in­
terlocking pieces, rounded externally, and flattened upon the sides so 
that, in. an aceumbent position. they close somewhat like the arms of an 
Ichth,rocrinus; the arms in our specimens are spread out and the ex­
tremities are ~ot preserved; pinnules numerous, but .not very long; col­
umn . round, arid rather small for such a large .crin()id. ., . 
This species luis its nearest affinity with E. verrueosus, described in the 
Trans. Chi. Acad. Se1., Vol. 1, p. 117, and re-described and figured in 
the Report on the Paireontology of Eastern Nebraska, page 150. 
Found in the Upper Coal Measures, at Kansas City, Mo., and now.iri 
in the collection of Wm. F. E. Gurley. 
ULO,ORINU8, N. GEN. 
(Ettg., ~8, solid, BUbatWiltial i milan, lily.) 
This gl3nus has a more, or less globular or pyramidal calyx, and is re7 
lated to Eupachycrinus and Delocrinus. There are five \lasals, forming a 
slightly convex pentagonal disc,.or a, low ,cnp; they are of the same ~e 
and usually anchylosed;' on the exterior of the cup the columnar extEjntioD, 
is round, depressed below the surface of the plates and ra,diately furrowed 
like the articulating faces of the plates of many crinoid columns; on the 
interior, a star-like, columnar .opening truncates the basal plates with the 
points of the five rays, between which there are radiating furrows for the 
attachment of the ligaments. By this arrangement the points of the 
basal plates are discOnnected only by the star-like perforation. 
There are five subradials, each .one of which may be as large or . larger 
than ,the five united baaals, all regularly alternate with ;the hassls and 
have .the same ,form, except that one may be truncated by an azygous, 
plate. . . . ' . . .' . • , 
The first primary radials are pentagonal and regularly alterJU\.te with 
the subradJals, except as interrupted by an azygous plate, they are much 
wider than high, the. upper face is the full width of t4e plate and projects 
over the interior of the calyx so as to make a broad articulating face for 
the first brachial piece; the internal side of the fil'$t radial is concaV'e, on 
the upper fuce of the pl&tes a furrow extends, nom one angl~ of the.plates 
to another, on the inner side ofw~ich there, is 3 crenu4J,ted, ridge for the, 
articulating brac~ial piece, and an interior central deprel!\!ion and slight 
concavity at the central internal margin. 
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There are no regular interradials. A single large.quadrangular azygous 
interradial rests obliquely between two subradillls and two primary 
radials, Ibld form" part of the wall of the calyx; upon an angle' of this, 
at the top of the calyx, a amaH plate intervenes andpr?jects· slightly 
above the first radials. The 'Column is round. Other partS unknown, 
though very thick, heavy' plates, bearing a spine like the first brachial 
plate of a DeJocrinus are found associated,andbelieved to belong to this 
genus. 
The cup formed by the basal plates distinguishes this genus from 
Eupachycrinus· and Delocrinus, both· of. which have a CQJleave base and 
an interior pyramid formed by the basals; the second azygous plate does 
not truncate a subradial, and forms no part of the. wall of the calyx. in this 
genus as it does in Eupachycrinus. ' It is probably as nearly.: related, to 
Delocnnus as it is to Eupachycrinus, though at first view it would .seem 
to be more nearly-related to the latter. Type-U.buttsi. 
, ULOCRINUS BUTTSI, N. SP. 
Plate L; fig, 5, azygCYllll side tMw,. fig. 6, baIlal1!iew. 
The calyx of this species is pyramidal or has the form of half an empse, 
elongated. The plates are moderately thick and convex e:s:temally so as 
throw the sutures into· wave-like depressions; the sutures are distinct,- but 
the plates are" not deeply beveled as is common in 'many species of 
Eupachycrinus; the surface was, probably, strongly grariulous, as the 
better preserved plates are rough, though evidently slightly worn. 
The basal plates are large and form a cup about half as high as wide; 
the perforation for the columnar canal is pentagonal and' itar.iike; the 
subradials are very large and longer than wide,. which produces the 
great length or pyramidal form of the calyx; four of the pl8.tes are hex­
agonal and one heptagonal; four of the first radials 'are pentagonal, -wider 
than long and trunca.ted above the full width of the plates ; the oileon 
th& right: of the azygous side is possibly hexagolllll, as one Bide may- be 
slightly truncated by the second aZygous plate ; the upper mee olthe 
first radials bears a furrow extending from one angle of the plates' to 
another, behind which there is a narrow,. crerililated ridge, on which the 
second radials or brachial pieces articulated. The first azygous plate· is 
irregularly quadrangular and rests obliquely in a; notch _on the top of a 
suoradial and below tlie under sloping side of the first radial on·the right, 
but it does not reach' the Becond su bradial. The second' azygous plate is 
injured in our specimen, but it appears to have slightly truncated 'one 
angle of, the first azygous' plate, and· the two abutt(ing first radials at the 
top of the calp 
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Found in the Upper Coal Measures, at Kansas City, Mo., and now ill 
the collection of Wm. F. E. Gurley. The specific name is in honor of 
Mr. E. Butts, of Kansas City,. who has done a great deal to make known 
the natural history of that vicinity. 
UL00RINU8 KANBA8ENBI8, N. BP. 
(Plate 1, Fig. 7, Q.1lYfIOUI Me fIiew,' F'ig. 8, ootliM 'IIitM rt!gIIlar side; Fig. 9, top 
'IIitM of ool1fZ to sAow tM proloogatirm of tM first radials and. ~ upettiftD 
of tM «dJp;; Fig. 10, ba3Gl fIiew). 
The calyx of this species is somewhat half-globular in form, though the 
height is more than two-thirds the width ~t the top; the plates are moder­
ately thick and quite convex externally, so as to place the sutures in wave­
like depressions quite as deep as they are in U. buttsi; sutures distinct, 
but the plates are not beveled; surfhce granulous. _ 
The baaals form an equal-sided convex pentagon, with a central depres­
sion fqr the star-shaped columnal canal; the subradials are each about the 
size of the united baaals, a litt1e wider than high, all' pentagonal and 
nearly equal-sided, except the hexagonal p4l.te supporting the lower fhce 
of the azygous plate. The first radials are pentagonal, except the one on 
the left of the azy~us plates, which becomes hexagonal by the very 
slight truncation made by the second azygous pla~; they are twice as 
wide as high; the upper face is the full width of the pUi.te, and extends 
internally nearly one-third the diameter of the calyx; in the specimen 
described, the width of the calyx is 110- inches, and the projection of these 
plates rll inch, leaving the opening at the top of the calyx only one-half 
an inch, while the great concavity on the inner side of these plates will 
give an internal diameter of the calyx immediately below the top of the . 
first radial of nearly an inch; the upper surihce is broader than it is in 
E. buttsi; but the markings for the articulating brachials seem to be about 
the same.. 
The azygous plate 'forms part ~f the calyx, is quadrangular, nearly as 
large as a first radial, rests obliquely between two subradials and the 
under sloping side of the right first radial and a second under sloping side 
of t11e left first radial; the upper angle extends about lUI high- as the upper 
fhce of the radials, and is very slight1y, if at all, truncated by an angle of 
the small second azygous plate. 
This species is remarkable for the great over-lapping or interior pro­
jection of ,the first radials, and in this respect exceeds all known species 
of Delocrinus and Eupachycrinus. No part above the first radials is 
known, but some equally remarkably thick brachial plates each bearing a 
very large spine, occurring at Rock Creek, in Jefferson County, Kansas, 
appear to belong to this species. 
Found in the Upper Coal Measures at Kansas City, Mo., and now in 
the collectioJl of Wm. F. E. Gurley. 
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DELoCRI:NUS, N. GEN. 
Ety., delot. fllaDijeat, clear; non, lily. 
The species belonging to· this genus are usually robust, calyx basin· 
shaped, . arms broad, composed of a double series of interlocking pieces 
joining neatly with each other, column round, plates thick, aod surface 
smooth or finely granulous, not sculptured; basals five, occupying a con· 
cavity on the under side, an~ more or less hidden by the column, but 
forming a little cone in the interior of the calyx; subradials pentagona.l 
and hexagonal, larger than the basals, the lower part inllexed by the 
depression of the base to meet the basal plates, the middle regularly 
arched, and the upper part forming a more or less acute angle between 
the under sloping sides of the first radials; first radials wider than high, 
pentagonal, upper face truncated the entire width of. the plates and sep­
arated from the second radial or brachial plate on the outer face by a 
strong suture, but immediately within a straight crenated ridge extends 
from one outer angle of the plates to the other, on the upper moo of the 
plates, which is furrowed upon each side so as to form a toothed hinge 
upon which the second radial or first brachial articulates; behind this 
hinge. in the middle part of each plate, there is a depression or sooket for 
the reception of a tooth-like projection. On the other side of the second 
radial or bl'BR-hial, a dart-shaped furrow also extends on the upper side 
along the line of union of plates, commencing just within the a.ngle aris· 
ing fr.om the union of the crenulated ridges and extending to the interior 
of the cup which receives a corresponding projection from the second 
radials; second radials or brachials pentagonal, produced externally in a 
more or less strongly developed spiue, and bearing upon the upper or 
inner sloping sides the free arms, the first one or two plates of which are 
single, but above these composed of a double series of interlocking plates; 
when the arms are closed the pinnules are within, and the body is com­
pact something like an Encrinus; there are no regular inter·radials; a 
single azygous interradial rests upon .the truncated upper end of a sub­
radial, between two first radials, and extends upward betw~n the second 
radials 01' brachial plates. It is truncated at the upper end and followed 
by a single piece, beyond which the connection with the vault or pl'Qboscis 
is unknown. Type D. hemisphericus. 
The species upon which this genus is founded was first defined by 
Shumard, under the name of Poteriocrinus hemisphericus, in 1858, in the 
Transactions of the St. Louis Academy of .science, vol. I, p. 221; Meek, 
in 1872. under the name of Scaphiocrinus (?) hemisphericus, Shumard, in 
the Report on the Palreontology of Eastern Nebraska, p. 147, pl. V, fig. 
la, 1 b, and pI. VII, fig. la, b, c, redefined and illustrated <..'yathocrinus 
inllexus of Geinitz, which is a distinct species as pointed out by Geinitz, 
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though congeneric. In 1873, under the name of Scaphiocrinus (?) hemi­
sphericus, Shumard; in Goo. Sur. Ill., vol. V, p. 561, pI. XXIV, fig. 5, 
Meek, probably, correctJy identified and illustrated this species. 
In 1880, i~ the Proceedings U. S. National Museum, vol. II, p. 257, 
White described a species under the name of Erisocrinus planus, which 
was redescribed and figured in Hayden's Twelfth Ann. Rep. Goo. Sur. 
Terr.,p.127, pI. XXXV, figs. 5a and 5b, und6r'the name of Erisocrinus 
(Ceriocrinus) planus. Ceriocrinulil being proposed and deecribedaS a 
subgenus of Erisocrinus and a. comparison made ,with the Poteriocrinus 
hemisphericus of Shumard and l,yathocrinus inflexus of Geinitz. Cerio. 
crinus was preoccupied in the Echinodermata, by Koenig\ and hence the 
use of the word by White is not allowable. The genus here under con­
sideration and founded upon the Poteriocrinus hemisphericus of Shumard 
is not a subgenus of Erisocrinus, nor does it have any near affinity with it, 
probably not even family affinity, as will be apparent on the inspection of 
the species of Erisocrinus which have been illustrated. Its nearest generic 
relations are with Eupachycrinus or Ulocrinus. The Erisocrinus planus of 
White may not be congeneric with this species, because the small azygous 
plate does not rest on a subradial, but stands upon two radials and projects 
upward between two second radials. Only the calyx is known, and it may 
be that other parts, when found, will distinguish it from this genus,~;or 
possibly unite it with Erisocrinus. We are incl.ined to believe. that 
Wachsmuth & Springer were not very careful in their examination of 
these forms, for when referring to the two species, hemisphericus and 
planus, near the top of the page 254, pt. 3, Palooocrinoidea, they are ·made 
to say, II We, therefore, can not agree with White in considering the two 
form!! generically identical, and much less specifically," and yet, near the 
bottom of the same page they refer both hemisphericus and planus to 
White's proposed genus Ceriocrinus, and under the name of,Ceri!)crinus 
hemisphericus . they refer with approval to Meek's identification in the 
Report on the Palooontology of Eastern Nebraska, p. 147, which is simply 
a reproduction of the inflexus of Geinitz, which is a distinct species that 
they recoguize. on the' same page. 
In the North American Geology and Palreonthology S. A. Miller con 
demned CeriocrinuB of White on the ground that the name was preoc­
cupied, and referred the hemisphericus to Eupachyciinus, the nearest 
allied genus then d~cribed. . 
This genus, so far as known, is confined to the Coal Measures of the 
Western States and Territories. We refer the following species tj;o it: 
Delocrinus craigi (Eupachytlrinus craigi). Meek .and Worthen, Geo. 
Sur. Ill., Vol. VI, p. 527, pI. XXXU, fig. 1, and la. . 
Delocrinus myettensis(Eupachycrinus myettensis), Worthen, Geo; Sur. 
Dl., Vol. V, p. 565, pl. XXIV. figs. 10, lOa. . 
Delocrinus hemisphericus (Poteriocrinus hemisphericus), Shumard, 
Trans. St. Louis Acad. Sci., Vot I, p. 221. Type of the genus. . 
,~,-.,----------""I!I
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.. '1 
SOME NEW GENERA AND SPECIES OF .ECHlNODERMATA. S3S 
Delocrinus inflexus (Cyathocrinus inflexus), Geinitz, Carbo und Dras in 
Nebraska, p. 62, pI. IV, figs. 20a, h, c, and doubtless the spines and some 
of the plates and fragments of columns figured on the same page under 
the name of ActinocrIDus sp. The spines figured by Meek in the Report 
on the Palreontology of Eastern Nebraska, pI. V, figs. 2a,' 2b and 2<; 
under the name of Zea.crinus, mucrospinus probably belong to this 
species, whi1e the form fig. 1 called Scaphiocrinus (7) helJligphericus may 
be distinct. Delocrinus missouriensis. n. sp.' And very doubtfully the 
Erisocrinus planus of White above referred to. 
DELOCRINUS HE.'USPHERICUS, SHUMARD. 
Plate II, ]lig. 8, side view, showing azygoua plate and first brarhial, with lJfline " Fig. 9, 

ba8al view 01 same ; Fig.] 0, inner side rif brachial spine magnified tu'O diameters. 

Shumard defined this species as follows: . 
"The body of this species is subhemispherical, concave below, and the 
surface finely granulose. . 
". The lxUe is very deeply concave, pentagonal and completely con­
cealed from view when the column remains attached to the cup. The 
five pieces of which\ it is composed are of a rhombic shape, longer thn 
wide, and the interior edges nearly double the length of the exterior 
ones. 
"The columnar facet is circular, crenulated on the border; thecentral 
perforation rather large and pentalobate. In the interior of the calyx 
the base forms an elevated conical protuberance. 
"The subTadial pieces are thick and longitudinally recurved; four of 
them are pentagonal, a little longer than wide, their superior edges gently 
arched and slightly longer than the infero·lateral edges j the basal edg6!'l 
are very short. The fifth subradial is hexagona1, its superior angle being 
truncated to support ~n anal piece. 
" The first radial pieces are pentagonal, very massive, and as wide again 
as long. The inferior edges are slightly concave and of equalJength in 
three of the pieces, but on the anal side they are. unequal. The superior 
edge is nearly straight and rounded. The articular facet is very broad, 
nearly horizontal, and furnished with a prominent t'mnsverse rid3e, which 
is situated nearest the external margin. Exterior to this is a sUlall ridge 
which·coalesces with the main one before reaching the extremity of the 
pieces. Both ridges are strongly crenulated. 
" Anal pieces. Of these pieces only one remains in the specimen before 
us. It is rather small, elongated hexagonal, and is wedged in between, 
two of the first radials, above which it projects about half its length. 
" The secondary radials, vault, arms and column are unknown. 
" Dimensions. Height of calyx, .30; width, .90; height of fiJ'St radial 
pieces, .26; width of same, .42." 
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~is specimens were from Hinkston Creek, Boone County, and on the 
Missouri River, near Lexington, while our specimens are from Kan.sa.s 
Oity in the same vicinity. His definition is. complete, as far as it goes, 
and we may add only that which our specimem disclose in addition. 
The column is round and composed of alternately thicker and thinner 
plates radiately furrowed near the outer cireumference of the articulating 
faces; the second radial or brachial articulates upon the crenated ridge 
on the top of the first radial l bears a tooth-like process that enters the 
socket in the middle of the posterior part of the first radial, and lateral 
processes that fill the furrows at the united joints of the first radials, and 
bears a strong spine, externally, that is directed upward at an angle of 
about forty-five degrees; the plates bear upon their upper inner sides the 
free arms; arms, ten; the first plate articulates upon the !lerrated edge of 
the !IeOOnd radial; the next plate is wide and thin, and. above this the 
arm consists of a double series of thick interlocking plates that make 
CO&r!Ie, Wide arms, depressed convex externally, and flattened upon the 
sides almost as .if cut by a knife, sO as to close up tight like an Encmus ; 
the first azygous plate is truncated and subquadrate upon the upper face, 
which is serrated near the outer margin for the articulation of the second 
plate; beyond this the vault is unknown. 
DELOCRINUS MISSOURIENBIS, N. BP. 
Plate II, fig. 11, aUh view 81wwing column,. fig 12, baaal view,. fig, 13, aeygOUfJ sid6 view. 
This species may be distinguished at first view from D. hemisphericus 
by the lower calyx and more angular outline, and the top of the calyx, 
when viewed from below, presents a pentangular outline; the·basals 
extend slightly beyond the column, thE! subradials in the median part are 
sharply convex, as distinguished from the gently arching plates in D. 
hemisphericus and do not extend as high proportionally as they do in the 
latter species, which reduces the height of the calyx. Firat radials ragu. 
larly convex in the middle part, but depressed medially toWard the upper 
face of the plates, which produces the pentangular outline when viewed ' 
from below. The second radials or brachials, while exposing a very wide 
suture, are not quite as thick and do no! stand as upright as they do in 
D. hemisphericus and have a more slender spine. The azygous plate is 
the same as in D. hem1ilRhericus. The column is not as regular in the 
alternate arrangement of the thicker and thinner plates 88 in D. hemis­
pheric1l£l, the larger plates project far beyond the thinner ones and some­
times there are two or more thinner plates between the thicker ones. 
Found in the Upper Coal Measures in Kamas City, Missouri, and now 
in the collection of Wm. F. E. Gurley. 
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.lEs:rOORINUS. N. GEN. 
Et.y., aisi06, ~ coming at good time" kl'iMll, lily. 
Column pentagonal, calyx bowl-shaped, plates smootb or finely granu­
lous, basals five, fo~ming a pentagonal flattened or slightly concave disc, 
subradials rather large, four hexagonal and one heptagonal, and cur>ving 
upward so as to reach half the height of the calyx. First radials, five, 
pentagonal, wider than high and truncated the entire width for the 
brachials, one or more brachials in each ray supporting strong arms com­
posed ofa single series of plates. Arms, ten, bearing pinnules. No regu­
lar interradials. A single azygous interradial rests upon the truncated 
upper end of a subradial, between two first radials, and is followed by two 
plates that connect with the base of the proboscis. Proboscis, long, com­
posed of four series of gradually tapering plates bearing numerous trans· 
verse respiratory fissures or slits on the sides of the plates. 
The calyx of this genus bea.nj some resemblance to that of an Eriso­
crinus, but the pentagon&:! column and azygous plate distinguish it. The 
azygous plate truncates a subradial as in Delocrinus, but otherwise there 
is no resemblance between the two genera. The long, flowing arms com­
posed of single plates and the remarkably large and peculiarly constructed 
proboscis characterize this .genus and distinguish it from all others. Its 
family affinities would seem to be with the Poteriocrinidre, but probably a 
new family should be defined for its reception. 
lESIOOBINUS MAGNIFIOUS, N. SP. 
PlaU!. II, Fig. 1, 7latural IIi" of a l!pIUJimim all it IWl on a slab " Fig. 2, a free pro· 
boBci, nearly, entire and O'1ily slightly twisted,. Fig. 3, portion of same magnified 
2i diamd6rB to sllow more distinetly lAe respiratvrY openings,. Fig. '" an abnor­
mal branching proboBeis,. Fig. 5, 88/ltional end view of proo08cis. 
Calyx deep, bowhhaped, surface of plates finely granulousj sutures 
distinct .but nQt beveled; basals forming a pentagonal flattened disc 
having an outline about twice the diameter of tbe column; subradials 
rather large, fuur hexagonal, one heptagonal,. bending abruptly upward 
from the union with the basals, the upper angle extending high between 
the first radials so as to make the upper sloping sides of' the hexagonal 
plates much the longer; first radials larger than the subradials, about 
one-half wider than high, all pentagonal with lateral and inferior sides of 
equal length and upper truncated sides extending to the fullest width of 
the plates ; first brachial plates wide, short, rounded, separated exteriorly 
from the ·first radials by a beveled suture; second brachials wide, short, 
with long upper sloping sides for the articulation of the large arm plates; 
arms ten, long, round exteriorly and composed of short cuneiform plates; 
\ . 
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pinnules short and rather thick. Proboscis remarkably large, long and 
composed of four series of grad'ually tapering convex, tuberculated plates, 
somewhat similar in' appearance to four round tapering columns placed 
together, giving t~sversely a subquadrate outliue ; there is no azygous 
or anal opening in the proboscis, but there are numerous transverse, l'eS­
piratory fissures or slits in the longitudinal depressiops; these slits exist 
on both sides of every plate of the proboscis from the second b~hials to 
the very top; some specimens of the proboscis have one or more inter­
calated plates near the lower end, and all are more or less twisted. ' There 
is a bifurcated proboscis in the collection which has five series of plates 
below the bifurcation, and three intercalated series at the. bifurcation, so 
that each branch has four series, which w'e have illustrated. It is an 
abnorinal specimen that may have resulted from an injury. The column 
is small,. pentagonal, tubei'eulated and bore cirrhi, toa greater or less 
extent. 
This species was collected in the Upper Coal Measures, at Kansas City, 
and the specilllens are in the collection' of Wm. F. E. Gurley, of Dan­
ville, Dlinois. 
1ESIOCRINUS BARIl, N. SP. 
Plate Ill, fig. 1, '1IOtural size QJj it lies upon a Blab. 
\ 
This species is distinguished from A. magnificus by having proportion­
ally Ii much smaller and a smooth proboscis. Tfie calyx is bowl-shaped; 
column pentagonal; basalts of moderate size; subradials convex and 
extending, half the height of the calyx; first radials wider than high; 
first and second brachials and arms as in A. magnificus, but proportionally 
smaller. The proboscis is much smaller in proportion to'the size of the 
calyx than it is in A. magnificus, and the exterior of the plates is smooth, 
though the respiratory. fissures in the two species are alike. This species 
is thus founded upon the surface character of the proposcis, and the pro­
portionally larger calyx when compared with other parts of the body and 
arms. 
These Kansas City fossna were collected in blue clay, where they were 
remarkably well preserved; but some specimens. were injured by, the 
collectors, who undertook to wash them when no water should have been 
applied. Many of the specimens were found with the heads downward 
and the arms spread .out, leaving the base of the calyx upward, with the 
strong proboscis pressed to one side, as shown in the illustration of this 
species. . • 
From the Upper Coal Measures of Kansas <4ty, aJ,ld now in tlie collec­
tion of ~Wi1Iiam F. E. Gurley. The specific name is in honor of Sidney 
J. Hare. 
,/ 
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HYDBEIONOCRINUS PENTAGONUS, N; SP. 
Plate II, jig. 6, mew of ()ZYfIO"US Bide, showlng he,£ght of cal1fJJ and UppllJ' lrunaated fact 
1M second radials; jig. 7, basal view. 
Calyx large pentagonal and exceedingly depressed to the top of the first 
radials; plates very thick and S!ltures well defined; basals rather large 
and forming an octagonal ring around the end of the column, against the 
faces of which the subradials and three of the radials rest ;subradials 
small, three triangular, one quadranglillar and the other pentagonal, by 
r.eason of supporting the first. azygous plate; they are slightly convex, and 
lie in furrows made by the angular convexity made ,by the first radials; 
first radials about twice as wide as high, the height not much eJrceeding 
the thick neBS of the plates; the platEls are hexagonal, highly ~nvex, 
depressed toward the sutures, and truncated upon the outer mces, so as to 
give the calyx a pentagonal outline; the depreBSions at the sutures appear 
as furrows in the pentagonal outline of the calyx; first azygous plate 
quadrangular, narrow, resting upon the upper sloping side of a subradial 
and forming the bottom of the furrow between two first radials; second 
azygous plate heptagonal, slightly truncating two first radials; column 
round. 
Second radials and succeeding parts above unknown, and it is therefore 
poBSible that this spe'ciesis a Zeacrinus, but from the characters given the 
inference is, it possesSed the ventral sac of an Hydreionocrinus, beside the 
latter genus had, so far as known, its greater development in ;the Upper 
Coal Measures, while the former is more characteristic of the upper part 
of the Subcarboniferous or Kaskaskia Group. It is unnecessary. to com­
pare this with any species heretofore defined, because it is easily recog­
nized by its strongly marked characters. 
Collected in the Upper Coal Measures at Kansas CityI and now in the 
m.binet of Wm. F. E. Gurley, of Danville, DIinois. . 
. ON'YCHOCRINUS ULRICHI, N. SP. 
Plate lII, fig. 2, 'ozYg0t£8 side l fig. 3, 8ym~trical silk, natural si~ . 
Calyx depreBSed, saucer-shaped; plates finely granulous, sutures dis­
tinct; basals three, .extending slightly beyond the column; four of the 
subradials pentagonal, the one opposite the azygous side being the larger 
one and.all sharply pointed at the upper angle j the other one is hexago­
nal with an upper concave articulating facet for the first azygous plate i 
primary radials five in each ray, very gradually decreasing in size upward 
and becoming more and ~ore sharply rounded; each one is wider than 
high and the sutures are transverse, with the exception of a slight con­
cave central, exterior depression; the fifth plate isanguIar in the central 
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part of the upper face and supports the two series of brachials; the 
brachials and arms are very short and thick, and the sutures between the 
plates become more and more sinuous toward the extremities; the first 
arm is given oft' at about the fourth brachial, and above this there are 
twelve or more short, branching, curving arms that form 'a cluster at the ' 
end of each ray. 
The first regular interradial is large and octagonal; ,it is followed by 
three plates and these by five, and above they are smaller and more 
numerous; four interbrachial pieces are visible in our specimen, and there 
are probably more; the azygous plates are small, short, and sutures sin­
uous. 
Found in Keokuk Group, at Crawfordsville, Ind., and now in the col­
lection of Wm. F. E. Gurley. The specific wune is in honor of Prof. E. 
O. Ulrich, of Newport, Ky. 
AGA.RIOOCBINU8 sPLENDENS, N. lIP. 
Pta.te 1V, (Jg. 1, ride mew wit" _; fig. 2, basal view 01 same. 
This species is of medium or rather under medium size; base concave; 
surface grsnulOWl; basals small; first radials small; second radials quad­
rangular, wider than long; third radials pentagonal, wider than high, 
and supportmg upon each of the upper sloping sides a thin brachial 
plate, which is followed by another thin plate, having two upper slightly 
sloping sides whioh support the regular interlocking series of the arm 
plates; arms twelve, tbree in each ray adjoining the azygous side, and 
two in each of the other three rays; they are a little longer than the 
greatest diameter of the calyx, rather small and taper to a point; pin­
nwes fine;' regular interradial areas narrow, the first plate resting be­
tween the second radials, which is followed by two smaller ones situate 
between t1ie third radials and the first brachials; azygous area having 
one plate followed by three of nearly the same size, ,which give breadth 
to the area between the third radials and the brachial plates; the column 
is round and composed of alternately thicker and thinner plates. Our 
specimens do not show the vault. 
This is a 'beautiful little sPecies, quite di1ferent from any heretofore des­
cribed, and occurs in the Keokuk Group, at Crawfordsville, Ind. It is 
in the collection ofWm. F. E. Gurley. 
BATOORINUS KARINUS, ,N. BP. 
Rate IV, jig. 3, Bide and basal vietD; fig. 4, outline view 01 platf3 1m azgflO'U Me. 
Species about the average size; calyx expanded at the arm bases 80U 
to be wider than high, and to :ma.ke the openings through the nult from 
the arm furrows' at rltht angles to the calyx, surface of the plates flat­
tened and finely granUlous; basals three, upright an? forming a circle 
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which appears as if it 'were the enlarged end of the column; first radials 
wider and larger than the second and thiro. together, three heptagonal 
and two hexagonal; the opper face is truncated for the second radial, and 
the upper sloping sides support the first interradials;. second radials 
quadrangular, a little wider than high; third radials wider than the sec­
ond but not longer, pentagonal or hexagonal. the lower lateral sides 
spreading 80 as to give the greatest width at the angles made with the 
upper sloping sides; the upper sloping sides support the secondary radials; 
secondary radials 2x10, wider than long, somewhat variable in size and 
shape. the second one bearing upon its upper sloping sides a single tertiary 
radial; the tertiary radials are succeeded by.a double series of interlock­
ing arm plates; arms twenty, rather small, slender, gradually tapering 
and composed of a double series of plates, alternately interlocking; in our 
specimens they are coiled together on the vault around the base of the 
proboscis;, pinnules very numerous. Regular interradials five, the first 
one polygonal, about as large as a first radial and nearly 88 large as the 
other four; the first one is followed by two plates and these by two which 
are between the second secondary radials and the upper sloping sides of 
the tertiary radials; there is one intersecondary radial in each area; azy­
gous interradials nine, the first one in line with the fil1lt radials and of 
the same size; this is followed by three smaller ones, and these again by 
three, and these by two which fit between the under sloping sides of the 
tertiary radials; the proboscis is broken oft' in oar specimen at the top of 
the folded arms. , 
Found in the Keokuk Group at Crawfordsville, Ind., and now in the 
collection ofWm. F. E. Gurley. 
BATOOBmUS JUOUNDUS, N. BP. 
Plate IV, fig. 5, CU'JI!Jf.1I.'8 ride witA al'm8 i fig. 6, symmetf'ical 'IIiew with al'm8 r~ 
~ proboaci& 
Species rather small; calyx globose, nearly as wide as high. height of 
calyx a little more than height of dome to the base of the proboscis; arm 
bases very slightly projecting, and arm openings projected upward; 
surface of the plates smooth or finely granulous, more or less convex or 
tumid; .basals three, short, upright, and forming a pentagonal ring around 
t.he column; first primary radials much wider and I8.rger than the second 
and third together; on some specimens there is an elongated, transverse 
tubercle on each one, the upper face is broadly truncated for the interior 
face of the succeeding radial, and the upper sloping sides llUpp<>rt the first 
interradials; second .prlmary radials quadrangular, one-:half wider than 
long; third primary radials wider and larger than the' second, pentagonal 
or hexagonal, the lower lateral· sides spreading so as to give the greatest 
width at the middle part of the plate or at the angles made with the upper 
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sloping sides; the . .upper sloping sides support the secondary radials; 
secondary radials 2x10, wid~r than long, the upper. the larger, but both 
of.them variable. in size .and shape; six of them h~ve uppe:r sloping, sides 
for. tertiary radials, while four of the~ bear only a single tertiary radial. 
Each BOOQnd secondary radial in the ray opposite the azygollB side bears a 
single arm, and qne of the lateral secondary radials on each side bears a 
single arm j >there are, therefore, only sixteen arms; a single plate follows 
each tertiary radial, and a~ve this the arm is constructed of two series 'of 
small plates a.lterll4tely aITaIlged; the arIp.s Ilre rounded on the outer side, 
gradually tapering, and };lear numerollB long pinnules, composed of com· 
paratively long pieces; regular interradials; in s!)me areas two and in 
pthe1'8 three, the first, one polygonal and larger than any other plate above 
he first primary radials; when it is followed by two interradials they are 
together, no larger. than a single secondary interradial; ~ygous inter­
radi~ eight or nine, the first rests between the upper sloping sides of two 
basal plates and is in line with the fi1'8t radials; it is followed by three 
plates in the second series, and in one specimen three. plate. in the third 
~ries and in another four; these are followed by a single plate projecting 
an angle up between the under sloping sides of tertiary radials; the vault 
and . proboscis are constructed of, highly tumid polygonal plates; the pro· 
boscis extends as far. as or beyond the arms; column round. 
This.is a .handsome . little species, diatinguished by its sixteen arms Ilnd 
the. str.ucture of the calyx from all,othEl1'8. 
Found in the Keokuk Group at Crawfo~viIle, IndUJ,na, and now in 
the collection of William F. E. Gurley. 
DrcHOCRINUS CINCTUS, N. SP. 
Plate IV, fig. 10, symmetrical aide view i fig. 11, «zyg()fJ,(j side, slwwing vault and 
valvular opening i fig. 12, summit view. 
Calyx obc9noiflal, nearly twiCe as high as wide, somewhat truncated at 
the arm ba$s, except upon the azygous side, surface of the plates bearing 
a collection Q' fine longitudinal lines from the rim at the base, over the 
central,part o.f the first. radials, to the first rim plates, with finetransverse 
lines between, espeei.aJlynear the top of the calyx; sutllres not impressed, 
and the transVel'8e and longitudinal lines cross without, interrnption; the 
hand or rim at the base suggests the specific name., The two lwials form 
a.Iittle cup, the 4eight of which is equal to the greatest diameter; they 
are contJ;acted above the base so as to leave a small, sm,ooth, half·cylindr~­
cal rim, or hand at the bottom of the cup; the first. radials. are about 
twice as long as 'Yide; very gradually increase in width to . the .. upper 
truncated endJ~l1ichbears a concave facet, a little more than one-third 
the width of the plate, for the attachment of the second radial <11' first 
brachial piece; second radial thin, rounded; the third radi,al a little 
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thicker, rounded, and bearing upon its upper sloping sides the free arms: 
arms ten, long, rounded externally, composed of a single series of thin 
plates, bearing long, strong pinnules closely packed tOgether. . 
, Regular interradia1s forming part of the vault, and standing but very 
little ab~ve the upper truncated edge of the first radi8.ls; first' azygous inter­
radial as large as the first radials, inflected toward the vault, and bearing fine 
longitudinal lines in the middle and lower central part, and transverse 
lines on each side of these on the upper part; the suc6eeding plates cover 
a moderately convex ridge, expanded a little al>ove the other part of the 
vault, which extends to the side of IJ. central nipple .occupying the summit 
of the vault, and at the junction there is a valvular opening, but it is 
not connected with the central elevation; this nipple-like elevation ie 
covered with very small polygonal plates, ,and from the lower part of it 
five ambulacral ridges radiate to the second and third radials, which 
ridges are covered with minute polygonal plates. The, colunw. is round 
and composed of thin plates with sharp projectip.g edges. 
Found, in the Kinderhook or Waverly Group, at LeGrand, Iow~, and 
now in the collection of Wm. F. E. Gurley. 
POTERIOCRINUS GRANILINEUS, N. SP. 
; Plate IV, jig. 7, natural aize. 
Calyx low, basin.shaped; sutures well defined; basalasmalLand hidden 
by the column: subradials small, hexagonal, except one .on·the azygous 
side, which is truncated at the, top and heptagonal; first radialll wide, 
short, pentagonal, and truncated on top, where they have their greatest 
width; second radials quadrangular. short, wider than the first, and having 
the greatest wid~h at the upper truncated surface; third radials wider 
than the !iecond, pentagonal, very short, with steep upper ,loping sides, 
which are slightly curved to receive the free atms; arms,shart, composed 
of short cuneiform plates, so strongly arched in the middl$ as to form a 
subangular ridge down the back of all the rays, on which the granules 
are so united as to form a keel; all the arms preserved in our specimen 
(six in number) bifurcate ori the sixth plate, and above this the bifurca­
tions are irregular. one of thew bifurcating on the fourtli plate, and others 
do not seem to bifurcate at all; the arms are flattened so as to fit closely 
together as in Zeacrinus; pinnules not· observed; the fii-stazygous plate 
is inserted obliquely between a subradial and the upper slqping side of a 
first. radial, with the truncated lower end resting against another sub­
radial; this plate is pentagonal; the second azygous plate rests upon the 
first above-mentioned subradial, and between the radials <in the left and 
upper sloping side of the first azygous plate 'on the right; the higher azy­
gous plates are not shown in our specimen; the column is rather small 
andobseurely pentagonal near the head. 
.' 
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The surface of the plates of body and arms is strongly granulated, an(l 
this, with the angularity of· the arms and the union of the gran\lles form. 
ing a sharp ridge or keel down all the rays, strongly characterize this 
species, and suggests the specific name. It probably belongs to that 
branch of the genus Poteriocrinus for which Wachsmuth suggested the 
name pachyiocrinus. 
Found in the Keokuk Group at Crawfordsville, Ind., and now in the 
collection of Wm. F. E. Gurley. 
POTEBIOCBINU8 CBAWFOBDSVILLENSIS, N. SP. 
PIaU IV, fig. 8, natural size. 
Species large, robust; calyx obconoidal, expanding very gradually from 
the large column, longer than wide, and composed of smooth, rounded 
plates with well-defined sutures; bftsaIs large, widening but little up­
ward, pentagonal, a.bout as wide as high; subradiaIa longer than wide, 
expanding but little upward; those shown in our specimen hexagonal, the 
two on the azvgous side probably heptagonal; radials pentagonal, very 
little wider than high, the articulating surface occupying the entire width 
of the plates; the second radial or brachial plate in the ray opposite the 
azygous side is pentagonal, about as high as wide, rounded, and supports 
upon its two upper sloping sides free arms, one of which bifurcates on the 
third plate above, and the other does not divide; the arms are robust, 
long, very slowly tapering, rounded, and composed of thick cuneiform 
plates; column large, round, composed of thicker and thinner plates, the 
articulating faces of which are marked by radiating furrows, which show 
the serrated edges. Proboscis and other parts unknown. 
This species belongs to that branch of Poteriocrinus for which Wach· 
smuth proposed the subgeneric name of Scytalocrinus. Its characters 
are very strongly marked, .and it resembles P. missouriensis, from the St. 
Louis Group, about as much as it does any other speci6il in the genus. 
It was found in the Keokuk Group, at Crawfordsville, Indiana, and be· 
longs to the collection of Wm. F. E. Gurley. . 
POTEBIOCBINUS VERUS, N. SP. 
Rote I y., jig. 9, Mtural siu. 
Specimens medium size; calyx obconoidal, expanding very gradually, 
as long as wide, and composed of smooth rounded plates; sqtures distinct; 
basals pentagonal, stanaing upright, nearly as high as wide; subradials 
hexagonal on the symmetrical side, about one-half larger than the basals 
and a little longer than wide; radials pentagonal, wider than high, a .little 
smaller than the subradials, convex, truncated the entire width of the. 
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plates with suture· gaping; there are five hrachials in two rays and seven 
in the other, in our specimen before· a bifurcation is reached. These 
plates are nearly ~ long as wide, round externally, and very slightly con­
~tricted, and the Butures are gaping; the last one has very steep, upper­
sloping sides for the arms; arms ten, long, composed of very long con­
stricted plates with elanting, gaping sutures; proboscis long. Our speci­
men shows Dve subquadrate plates where the. arms are broken away, 
indicating that the proboscis extended nearly or quite to the ends of the 
arms. Column round, and articulating faces of the plates radiately 
furrowed. 
Found at Crawfordsville, Indiana, in the Keokuk Group, and now in 
the collection ofWm. F. E. Gurley. 
ScAPHIOCRINUS MANUS, N. SP. 
Plate I Vo, fig. 13, azy!J0'U8 Bide, naturalllize.. 
General form of C'.alyx .and arms having a fancied resemblance to a 
hand; calyx cup-shaped, height about the half the diameter at the top, 
plates convex and sunken at the angles of the sutures; basaJs hidden 
within a shallow depression surrounding the end of the column; sub. 
radials hexagonal, except one on the azygous side which is truncated at 
the top and heptagonal; they are larger than the basals, and about half 
as large as the first radials; first radials pentagonal, one·halt wider than 
high, convex at the upper part, truncated the entire width, and separated 
from the brachia.ls externally by a wider suture. There is only a single 
brachial in each ray, and it is rather larger than a first radial, pentagonal, 
constricted, angular and supports on its upper sloping sides the free arms; ­
the two arms on the left of the azygous plate and the one on the right . 
bifucate on the eighth plate, and the second arm to the right of the 
, 	 azygous plates bifurqa.tes on the tenth plate j the plates are very slightly 
wedge.shaped, and have their thickest margms produced into nodes, the 
alternate arrangeme ..t of which gives the arms arough aspect j pinnules 
coarse, making the head appear full and dense. The first azygous plate 
rests between the first two radials, the under aide of the first radial on the 
right, and the second and thbid azygous plates; the second azygous plate 
is of the same size as the first, rests on the truncated end of a subradial, 
and abuts upon a fint radial and brachial on the left, the first and third 
azygous plates on the right and another azygous plate at the top; the 
third azygous plate is a little smaller, and abuts a brachial on the right. I 
Column and vault unknown. . , 
Found in the Keokuk Group, at. Crawfordsville, Indiana, and now in 
the collection of Wm. F. E. Gurley. 
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ACTlNOCRINUS GRANDIS, N. SP. 
Piau V, fig. I, symmetrical Bide; piau VI, fig. 1, azygoWi side. 
, Thi~ is a very large species and proportionally very long; the plates are 
thick, angular, and deeply sculptured; our specimen has a length of 2i 
inches, diameter at the top of the third primary radial ] t'd inches, at the 
top of the basals y\ inch, height of basalsi inch; tIle sutures are 
, depressed, and while the ornamentation resembles that Ob Strotocrinus 
regaJillJ, the ridges are stronger and sculpturing deeper; the radial ridges 
are high, so that a transverse section above the middle of the first radials 
is pentagonal; there are deep depressions between the arms, giving a 
pentagonal outline when seen from above, and this is strongly marked 
because the vault rises but very little above the radial ridges extending to 
the bases of. the arms. 
Basals three, pentagonal, standing nearly upright, and forming a deep 
bowl·shaped cup' having a length more than half its diameter; first 
primary radials very large, longer than wide, three hexagonal and two 
heptagonal; seoond primary radials about as wide as long, hexagonal; 
third primary radirils heptagonal,' wider than long, and supporting upon 
the two upper' sloping sides the secondary radials; secotldary radials 
forming the basal support of the arm-like projections, heKagonal, and 
supporting upon their upper sloping sides tertiary radials; first regular 
interradial hexagonal,' about the size of second primary radi&ls, supported 
between the upper sloping sides of the first primary radials and the under 
, sloping sides of the second primary radials. This is followed by two 
hexagonal plates nearly as large as the third primary radials, and these by 
,three plates, and above the, plates gra,duate through a depressed and 
, sunken area into the plates of the vault; first azygous plate abOut as large 
as a primary radial, hexagonal, and resting upon two basal; plates; , it is 
followed by two hexagonal plates about as. large as the second primary 
radials, and these' by three plates nearly as large as the third primary 
radials, and these by four plates, and above the plates graduate through a 
depressed' and Bunken area to the vault; the vault is covered with small, 
tumid, polygonal plates; the arm openings are directed upwalrd almost at 
right angles to the radiq.l ridges from the central area of the vault. ' 
Found in the Keokuk Group, in Washington County, Indi~a, and now 
jl) the collection of' William F. E. 'Gurley. ' 
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TAXOORINUS SUBOVATUS, N. SP. 
Plate V, fig. 3,tty1nmetrieal side. 
General form of body and arms subovate; basals very SIJall and ex­
tending but slightly beyond the column; subradials so small as to allow 
the milldle of the first radws to come in contact with the basals, and yet. 
they project up sharply between the radials; primary radials fuur to each 
ray, which increase in width but not In length, the ,first one being rather 
longer than the second, and the second a little longer than the third, and 
the latter as long as the fourth; there are three secondary radials in some 
'of the rays, and (our in others; the next bifurcation of the rays takes 
place on the third, fourth or fifth plate, as shown in our e~mple; the 
sutures between the plates are moderately sinuous; regular interradials 
two, the first one long and situate between the first, second·~and third 
primary ra~ials on one side, and the second, third and fourth on the 
other, the second being a little smaller, extending to the ,second secondairy 
radial, but not· truncating it; column round, tapering a little below the 
calyx,,- and· showing minute crenulations, caused by the furro;vs on the 
articulating faces of the plates. Other parts unknown. 
Found in the Keokuk Group, near Canton, Indiana, and DOW hi the 
collection of Woo. F. E. Gurley. ' 
FoRBESOCRINUS SPECIOSUS, N. SP. 
Plate V, fig. 8, 81f11Imetrieal IIiAU view,. fig. 9, basal mew. 
Species of medium size; plates highly convex or tumid, and depressed 
at the sutures; sutures between the radials' sinuous; calyx constituting 
more than half the length of the body. though wider than high; basals 
small; subradials small but extending one angle high between the 
radials, reaching nearly to the first azygous plate; primary radials four· in 
each series, plates more than twice as wide as high, the first one heptago. 
nal. the second and third hexagonal by reason of joining two inilirradials 
at each end, and the fourth pentagonal and supporting upon its two upper , 
sinuous, sloping sides the secondary radials;' secondary radials :three in 
each series, twice as wide as high, the first two hexagonal, the third hep­
tagonal, the two upper sinuous edges slQping very little; tertiarY radials 
from four to eight in the different rays,.and the next division more un­
equal and irregular, the bifurcation not taking place in some ra)s until 
the tenth or twelfth plate is reached. Throughout the mys the sutures 
are sinuous, the upper face being concave; the sutures are all well de­
fined; the ends of the arms are . infolded; regular interradials about 
twenty in each are.a, the first ode the larger and resting upon the upper 
sloping faces of the first two primary radials; this is folJowed by two 
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plates, and these by three, and above these the plates are polygonal of 
unequal size and extend as high as the commencement of the tertiary 
radials; intersecondary radials from four to six; intertertiary radials two, 
one follQwing the other in direct line j azygous area. like the regular inter­
ra.dia.l areaS, except it may be slightly wider in the middle part. 
FoUnd in the ~kuk Group, in Washington County, Indiana, and now 
in the collection of William F. E. Gurley. 
CYATBOORINUB OPDlUB, N. BP. 
PIau V, jig. 5, Il'JI'IIlmetMcal side, ~ siu. 
Species short and plump; calyx one-half wider than high, platel! 
smooth, sutures in depremons; ba.saJs forming a flattened pentagon about 
twice 88 wide as the thickness of the column; subradials more than three 
times 88 large 88 the ba.saJs, larger than the :6.l'I!t radials, standing up­
right, highly con~x, and protuberant j first radials one-half wider than 
high, rounded, pentagonal, truncated nearly the entire width above, and 
baving a deeply concave outward sloping f8.cet for the reception of the 
brachial pieces. There are two brachials in each of the two rays preserved 
in our specimen j the :6.l'It is wide and thin; and is separated from the 
:6.l'I!t radial by a gaping suture j the second is equally as wide but a little 
higher, and supports upon its upper sloping sides free arms. The arms 
are robust, round, and each one bifurcates again on the second plate j tw. 
of these bifurcate again on the second plate, and one is observed to bifur. 
cate on the third and ano~er on the fourth, and the other arms are sO 
injur~ that the bifurcations can not be determined. The arms after each 
bifurcation are of unequal size and bifurcate irregularly. The plates of 
the arms are slightly constricted in the middle, making the arms angular 
e:x:ternaUy, and the sutures are slightly gaping, or one plate projects 
slightly beyond the other. The arm on the left of the two descrihE\d does 
not divide on the second brachial, but it is not expoSed so as to allow 
proper definition. The column is round, a small part of the ventralll8C 
is exposed on the right side of our specimen; the azygous side and other 
parts of this species are unknown. 
This species will be readily distinguished by its short, plump form, nip­
ple-like Bubradials and the frequent bifurcations -of the arms. It is not 
without some hesitation that it is referred to the genus Oyathoorinus. 
'Found in the Keokuk. Group at Crawfordsville, Ind., and now in the 
collection of Wm. F. E. Gurley. 
POTEBIOORINUS ABCANUS, N. BP. ' 
l'law V, jig. 4, Il'JI'IIlmetrical tMao. 
This species has a rather long, subcylindrica.l head,· when the arms are 
closed. Calyx obconoidal, plates rounded, sutures depressed, ba.sals bent 
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upward from the column and forming a small cup i subradiaJa larger than 
the basals or first radials, 88 long as wide and rounded so 88 to leave the 
sutures in depressions; fu:st radials wider than high, convex, sutures 
depressed, upper moo horizontally truncated the entire width of the plate, 
and suture gaping; second, radial or brachial longer than wide, rounded, 
constricted and lupporting upon its upper sloping sides the free arms; 
arms ten, long, rounded externally, arid slightly flattened on the sides so 
as to permit them to close tightly together; plates long and very slightly 
cuneiform below,' but becoming shorter and more cuneiform above; pin­
nules short and coarse; column round and composed' of thicker and 
, thinner plates. Azygous side and proboscis unknown. , 
Found in the Keokuk Group, in Washington County, Indiana, and now 
in the collection of Wm. F., E, Gurley. 
SCAHPIOCBINUS BONOENSIS, N. SP. 
PlAte V, jig, 6, ~~; jig. 7, IUYg~' ride. 
All the plates of the body and arms are angular and preRent a very 
rough aspect; calyx lo~. plates sharply angular in the Central part, and 
sutures in angular 'depressions; basals small. hidden by the column; sub­
radials about as high as wide, standing nearly upright; h8xagonal, except 
the one on the azygg1:li side, which is truncated at the top and heptagonal, 
and each one is produced into an angular node at the central part; first 
radials peJiltagonal, about one third as high as wide, sharply angular at 
the upper central part, horizontally truncated the entire width of the 
plate on top, where the suture is gaping; second radials quadrangular, 
about one-third as long as wide, sharply angular, longitudinally, in the 
central part, sutures gaping; third radials pentagonal, about half as high 
as wide, sharply angular in the central part and supporting arms upon the 
upper sloping sides. . 
The arms divide on the sixth plate, except one which appears to be 
abnormal and bifurcates on the eighth j above. this the bifurClf.tions aI1l 
not uniform, one arm after each bifu~tion does not again divide, while 
the other one continues to divide to the sixth bifurcation; the divisions 
are all on one side of an arm, which, commencing from the third primary 
radial, we may call the inner side, for the single or non.bifurcating arms 
are thrown toward each other in each of the five radial· series as in 
Zeaorinus; the arms are angular externally, each plate having a sharp 
node on the upper central part, those on which the bifurcation of the arms 
takes place being most prominent. The plates are slightly cuneiform, and 
the nodes do not, therefore, fbllow each other in direct line, b!lt project 
slightly on one side and then on the other in zigzag order. 
The azygous plates are sculptured, the central part of eaohbeing the 
most prominent; the first one is inserted obliqelybetween a subradial and 
.. 
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a first and second radial; the second azygous plare' is much larger than 
thefil'8t~ and truncates a subradial; above this the plates are as usual in 
this genus; . The column is pentagonal and plates nodose. . 
FoUnd in the.Keokuk Group, at Bono, Indiana, and now in the co11ec­
tiono( W m. F. E. Gurley. , .' . 
.... 
ABBOTOOBINUS, N. GEN• 
. Ely.: alnoWB, immortal; fcrinoo, lily. . 
Calyx low,. bowl-shaped; basal!! five, occupying a shallow concavity; 
subradials hexagonal, as high as wide; first radials pentagonal, wider 
than high, truncated horizontally the entire width of the plates, sutures 
gaping; brachial or second I:adial constricted in the middle and bearing. 
upon its upper sloping sides the free arms; arms bifurcate frequently 
and bear pinnules; no regular interradials. FirsttlZygous plate of the 
same form and in line with the first radials; resting between the upper' 
sloping sides of two subradials, horizontanytl'un~ted the entire width 
above and: haying, a gaping suture; sec9nd ljIifY,Jr>us plate c~nl!tricted in 
tJJ.e middle and' horizontally truncated on top; above this numerous 
plates form a single longitudinal series until they' graduate 'intO'"the 
proboscis; Oolumn obscurely pentagonal at thehe.ad and becOming 
roulld below. . ' .'. 
This i~niIs Ill'obably belongs to the family Poterioerinidre, type A. 
cymosulJ· 
ABBOTOORlNUS ~YMOSUS, N. SP. 
PlaIe Y, jig. 2, IUYfJOIIJI ttide 1Iiew, Mtural _~ 
. -This ~ _a :iarge species, having ~ low calyx, in proportion to. the great 
Itmgtb .of the arms, and ~ peculiar enlargementotilie plates at each 
bifurcatio1,l of the arms, giving them a knobby aspect; 'plates granul().Us, 
not sculptured, sunken !'ttthe angles, -and sutures well defined; calyx 
low, bowl-shaped, height about balf. the diameter; basals occupyfug a 
concavity at the bottom; subradials bending. abruptly upward. having a 
height equal totha' greatest width; first l'adials peritagonal, pointed . 
below; about twice as wide as high, horizontally truncated at the top the 
entire wid~ and. having a gaping suture; second radials or brachials 
pentagonal, larger than the first radials, nearly as long.as wide, rounded 
externally, constricted at the sides, very tumid in the upper centrlil part, 
with steep upper sloping sides for the free ar~s. _ 
rhe first arm plates-are rapidly contracted from the top o( the 'second 
radials so-as to leave a convex knob-like elevation at: the bifurcation; 
the arms areroundexterrially and bifurcate on the seventh and eighth 
plates; they increase in si~ toward the bifurcation, aitd at the p~int of 
I 
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bifurcation become proportionally more tumid than the rays are at the 
division on the second radials. Both ,arms bifurcate at regular distances, 
so' that there are more than fifty arms bef~re the divi~ionscease to take' 
place, and there is a swelling at every bifurcation similar to the last above 
described. Below the bifurcations the plates are round, externally, and 
very slightly'cuneiform, but above the last bifurcation the plates become 
quite cuneiform, and mQre or less nodose in zigzag lines, as is common 
with the arms of Scaphiocrinus. 'Pinnules long and numerous,. 
First azygous'plate as large as a first radial,andof the same form, with 
, a gaping suture at the top; second azygous plate rapidly tapering up­
ward and horizontally truncated at the top .. Above this ten plates are 
visible in a single longitudinal series. before the. series is covered by the 
overlapping arm on the right. Column obscurely pentagonal near the 
calyx, but soon beco,ming round below; the central canal is pentagonal, 
and a circle of denticule.ti~ns exists on the articulating face of each 
plate just within the peripi:~y. . . . . . 
Found in ,the Keokuk Group, in Washington County, Ind., and now 
·in the collection of Wm. F. E. Gurley. 
EtJy.; !JfRIia, ~ angle,· krill00, lilg• 
. Calyx small" basin-shaped, plates convex or angular; basals five, 
small, extending beyond the column; subradials five, about the Same 
size' as the basals; first' radials larger, wider than long, and supporting 
on the slightly concave upper faces, a little shorter' than the width of 
the plates, the brachials; brachials, three in each ray, flanged at the 
sides; arms resembling Scaphiocrinus. No regular interradials; azygous 
interradial!, consisting of a series of plates, the first one like a first 
radial and resting upon the upper truncated face of a subradial, which 
is followed by plates very much like the brachials, which form a convex 
arm-like appendage that curves in toward the prohoscis at or above the 
base of the free arms. A small azygous plate also exists on the right 
side of the area, resting between the upper sloping sides oithe two sub­
radials and the under sloping sides of a first radial and the azygous 
plate which truncates a subradial. Column pentagonal, bearing cirrhi, 
composed of thicker and thinner plates; canal pentagonal. Type G. 
sculptilis. 
, 
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GONIOCBINUS SCULPTILIS, N. SP. 
Plate VL, fig. 2, 1Jflfl'lmetrica.l ride, naturalllU6; fig. 3, 84_ magnified mOre IAml two diam­
eters " fig. 4, lPJI ride 01 afUltller specimen magnified a little more tIIan two diameters; 
fig· 5, azygous ride of aome. 
Calyx small, short, basin-shaped, truncated at the top; plates thiek, 
angular, sutures sunken at the angles; basals five, small, extending be­
yond the column and forming a rim at the base of the calyx; subradials 
five, about the same size as the basals, angular, sutures depressed and 
sunken at the angles; first radials wider than high, convex longitudin· 
ally, angular, sutures depressed and sunken at the angles; slightly con­
cave facet above. about two thirds the width of the plates, for the 
articulation of the brachials; brachials, three in each ray, the second on~ 
a little longer than the first, and the third longer than the second, and 
bearing upon its upper sloping sides the free arms; the central" part is 
convex and the side~ flanged, but the different series do not come in 
contact, and the plates of tile proboscis may be seen, in OUr specimens, 
between the brachials. Arms ten, angular, plates flanged, and giving oft 
armlets or remarkably long, coarse pinnules, at irregular distances, 
.generally on the second or fourth plate, but never alternately. These 
armlets are supported on the sloping sides of arm-plates axillary in 
character, and are composed of short plates. A small, quadrangular 
azygous plate is inserted between the upper sloping sides of two sub­
radials and the under sides of the right first radial and the second 
azygous plate ~ the second azygous plate truncates a subradial and is in 
line with the first radials and of about the same size; the three following 
plates are of the same size as the brachials and form a prominent, con­
vex ridge to the third brachials, when the series abruptly curves under 
the arms. Column pentagonal, and bears numerous cirrhi; columnar 
canal pentagonal, the angles of the pentagon notching the basal plates 
and corresponding with a pentagonal opening that separates the sub-
md~ • 
Found in the Wa~erly or Kinderhook Group, at La Grand, Iowa, 
and now in the collection of Wm. F. E. Gurley. 
It is quite likely the species described as Cyathocrinus harrisi should 
be referred to this genus. It is certainly nearer to this genus than it is 
to Cyathocrinus. We refer this genuf:l to the Poteriocrinidre. 
BATOCBINUS J.>OCULUM. N. SP. 
PitUe VI, fig. 6, IJflfl'lmetrical ride, iAowmfJ part of IAil ar_,. fig. 7, aJII1I9oua side 'View, 
shouMg tAIl broken end of tAIl 'JYf'ol1OI!ci8 " two broken arms are crowded out 0/ plru:e to 
tAIl FigAt. 
Calyx urn or bowl-shaped, medium size, vault moderately convex, 
proboscis small, subcentral; plates granular, sutures 80 indistinct as to 
T 
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be traced with difficulty; basals thick, depressed for the column below, ' 
and forming a smooth rim at the base, without indented sutures; first 
radials very large, nearly as high as wide, two hexagonal and three hep­
tagona], smooth, sutures indistinct, upper face very slightly arcuate; 
second radials quadrangular, short; third radials a little larger than the 
second, but both together not as large as a first radial; secondary arid 
tertiary radials small. . 
Arms twenty, large, composed of a double series of interlocking 
plates, above the second tertiary radials; pinnulee long, numerous; arm 
openings to the vault. directed outward at right angles to the calyx. 
Regular interradia1s four, the first one very large, irregular, having 
eight unequaJ sides; this is followed by two rather small elongated 
plates, and these by a minute plate. Azygous area very large, bulging 
out, the first plate in line with the first radials and of the same size and 
form; this is followed' by three plates, larger than second primary 
radia1s; and these by four, the central two being small and nearly on a 
line with the third primary radials, and these are followed by three 
sma11 plates. Pol!sibly there may be one or two minute plates above 
these, but if so the sutures in our specimen are too indistinct for their 
determination. . 
The vault is moderately convex, but slightly depressed toward the 
proboscis, and composed of unequaJ polygonaJ, convex plates. Pro­
boscis small, cylindrical, and near the lower end composed of smooth, 
elongated plates. Column round and radiately furrowed toward the 
circumference, as shown by the plate within the basal depression of our 
specimen. 
Found in the Waverly or Kinderhook Group, at Le Grand, Iowa, and 
nbw in the collection of Wm. F. E. Gurley . 
. nATOORINUS FAOETUS, N. 'sP. 
Plate VL fig. 8, tlUW of tile right aitU. of II ~,ltlwwmg tMrlJ Mil MIly t1&MJ Qn118 in 
tile fir. radialllM'iea on tile rigAt 01 the aaygous ride. 
CaJyx medium size, half globular below the arms and conicaJ above, 
with a subcentral proboscis, plates convex and more or less angular, 
sutures depressed; basals forming a pentagonaJ disc nearly covered by 
the column; first radials about one-half wider than long, upper face 
concave; second radials quadrangular, nearly as long as the first radials; 
third radials about as large as the first radials, and supporting on the 
upper slightly sloping sides the secondary radials; second secondary 
radials wider than the first secondary radials and of about the same 
length; two tertiary radials in each of the three series, the second one' 
having the characters of a brachial. There are no tertiary radials in the 
series opposite the azygous side, and consequently there are only two 
, i; ~ :4 ¢"' 
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arme'in that series, and there are tertiary radials in only one branch on 
the right of the azygous area, and hence there are only three arms in . 
that series. Arms seventeen, long, composed of a double series of inter­
locking plates bearing long phmules. 
Regular interradials four, the first one large and having nine sides; 
this is followed by two plates, each 'of which is longer than wide"and 
these by a single plate. Azygous area wide and having eleven plates; 
the, first one is as large as a first regular interradial; it is truncated on . 
top' by a small quadlllngular plate and bears ~pon each of its upper 
sloping sides a plate fully IU! large as iiBelf; these are followed by three 
smaller plates, the central one being the larger"and these again by three 
smaller ones, which are followed by a singl.e plate resting between the 
upper sloping sides of the two plates on the right of the area.' Theril are 
two small intersecondary plates in the right radial series, sec:ning to fill 
the space that would have been occupied by the regular plates if there' 
had been four arms in the series instead of three. The vault is covered· 
with unequal, tumid, polygonal plates. Column round, composed of 
thicker and thinner plates; coluinnar canal pentagonal. Height of 
probOscis unkuown. ' 
Found in the Keokuk Group, near Canton, Indiana, and now in the 
collection of WilliamF. E. Gurley. 
BATOCRINUEr CANTONENSIS, N. SP. ' 
.&til VI, fig. 9, azggtYU8 Bide, showing prOOQ3Cis. 
Calyx medium size, obconical below the arms and conical above, with 
a large, long, subcentral proboscis, plates conical or having angular 
nodes in the form of transverse ridges, base truncated; basals large, 
thick, forming a wide rim at the bottom, indented at the sutures, first 
radials a little wi~er than high; hexagonal, convexity in the form of a 
transverse ridge; second radials small, quadrangular; half as wide as the 
first. rad,ials; third radials small, pentagonal, very short, a little wider 
tha~ the second radials and hearing upon the upper sloping sides the 
secondary radials; two secondary radials in each ray, wider than high, 
haviIigtransverse angular nodes, the 'uppel' plates each bearing upon the 
upper'sloping sides a single tertiary radial; the' tertiary radials have a 
concave upper face supporting the free arms. 
Arms twenty, openings to the vault directed upward. Above the 
first two plates the arms consist of a double series of interlocking plates, 
Battened on the external face of the arms, and toward the upper part 
more or lesS depressed and the interlocking ends of the plates bearing 
small nodes. Pinmileslong, numerous. 
Regular interradials three, one following the other; first one as large 
as a'first radial, very protuberant and having nine sides; the seco'rid one 
,; 
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, about'h8.1f as larg.e, and hexagonal or pentagonal; the third one small, 
pentagonal and situate between the second secondary radials and abutting 
the under sloping sides of the tertiary radials. Azygous areawide, hirer­
rRdials seven; the first one heptagonal, resting between' the upper'slop­
ing sides of two basals and between the first radials, and supporting 
three azygous plates, the one on the right beIng the, 'larger. These are 
followed by three plates, the one on the right being also the larger one, 
and extending its upper angle' between the under sloping sides of the 
tertiary radials. 
The vault and proboscis are composed of very nodose, almost spini­
iform plates. The proboscis extends beyond the end of the arms. Col-' 
umn round, composed of thicker and thinner plates, the former project­
ing beyond the latter; columnar canal pentagonal. 
Found in the Keokuk Group, near Canton, Indiana, and now in the 
collection of Wm.. F. E. Gurley. ­
POTERIOCRINUS SPARTARIUS, N. sr. 
Plate VII., jig. I, lliew of the right Mil, slwwi"g part oj/he OJIYfIO'UII area and part oj the 
column. ­
Calyx low, somewhat obconoidal, one-half wider than high, sutures 
distinct, plates smooth; basals low, forming a pentagon about one·half 
wider than the thickness of the column with the angles sharply elevated 
between the under sloping sides of the subradials; subradials a little 
wider than high, one on the azygous side heptagonal, the others pro b­
ably hexagonal; first radials one-half wider than high, rounded, 
pentagonal, articulating surfaces' occupying the entire width of the 
plates, and sutures gaping; each ray has two brachials; the first one is 
the larger, a little wider than long and rounded externally; the seCond 
is shorter than the first, rounded and suppo~ta upon its two steep sloping 
sides the free arms; the arms are rounded externally, bifurcate twioo, 
making forty arms, and are composed of slightly cuneiform plates; the 
first bifurcation takes place on ,the eighth plate in some rays, and on the 
tenth plate in others; above this the bifurcations are irregular, and OcCur 
from the fdurteenth to the twenty-eighth plates; pinnules numeroUII, but 
rather small for the size of the IU'Ins. . 
The azygous area is rather wide, the first plate is pentagonal, a little 
smaller than a subradial, rests upon the upper sloping sides of two sub­
radials and betweeI). the first radial on the right t\nd the azygous plate 
on the left, and is truncated at the top for the third azygous plate; the 
second azygous plate is pentagonal, about as large as the first, rests upon 
the truncated upper end of a subradial and between a first radilll" on the 
left and the first and third azygous plate on the right, and is truncated 
at the upper end for the fourth plate; the third azygous plate is 
REPORT 011' STATE GEOLOGIST. 
hexagonal, rests upon the first azygous plate with the first radial and 
first brachial on the right and the second and fourth azygous pla.te on 
the left, and above this the plates graduate into the proboscis. 
Column round and bearing long cirrhi at irregular distances from each 
other. 
The specimen illustrated is on a slab and looks much like a little 
broom, which suggested the specific name. 
Found in the Kinderhook or Waverly Group, at Le Grand, Iowa, 
and now in the collection of Wm. F. E. Gurley. 
POTERIOORDIUS SCOPJE, N. SP. 
Plate VIi., fig. 2, fJI!!IgtJIIB ride. 
Calyx low, somewhat obconoidal, about twice as wide as high, sutures 
distinct, plates smooth, basals low, upright j Bubradials'about as wide as 
high, one on the azygous Bide heptagonal, the others probably hexagonal; 
first radials one-half wider than high, rounded, pentagonal articulating 
surfaces occupying the entire width of the plates, and sutures gaping, a 
Bingle brachial in each ray, longer than wide, rounded externallya:nd 
contracted on both Bides, bears upon its upper sloping sides the free 
arms j the arms are rounded externally, bifurcate twice, making forty 
arms, and are composed of slightly cuneiform plates; the first bifurca­
tion occurs on the eighth plate; the second bifurcation takes place in 
each arm from the tenth to the eighteenth plate; pinnules numerous but 
not large. 
The azygous area is very wide and displays a wide proboscis; the first 
plate is pentagonal, a little smaller than a subradial, rests upon the upper 
sloping sides of two subradials and between the first radial on the right 
and the second azygous plate on the left, and is truncated at the top for 
the third azygous plate; the second plate is pentagonal, about as large as 
the first, rests upon the truncated upper end of a subradial, and between 
. a first radial on the left and the first and third azygous plate on the 
right, and is truncated at the upper end for the fourth plate. 
Column round, and bears long cirrhi at irregular distances from each 
other. The resemblance to a little broom suggested the specific name. 
This species is distinguished from P. spartarius by having only one 
brachial plate in each ray, a lower calyx, and wider proboscis and 
azygous area. • 
Found in the Kinderhook or Waverly Group, at Le Grand, Iowa, and 
now in the collection of Wm. F. E. Gurley. . 
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POTEBIOCRINUB GEN18TA., N.- SP. 
Calyx low, somewhat obconoidal, more' than twice as wide as high, 
sutures distinct, plates smooth, basals low, slightly spreading; subradials 
about twice as wide as high, one on the azygous side heptagonal, the 
others ptobably hexagonal; first radials one-half wider than high, ' 
rounded, pentagonal, articulating surfaces occupying the entire width of 
the 'plates, and sutures gaping; there is a single brachial in the rayon 
the right of the azygous area, rounded externally, contracted in the 
middle and bearing upon its .upper sloping, sides free arms; the rayon 
the left of the azygous area has two brachials, the first one is the larger, 
a little wider than long, rounded externally and slightly contracted in 
the middle, the second is shorter than the firlft, rounded, and supports 
upon its upper sloping sides free arms; the arms are rounded externally, 
bifurcate twice, making forty arms, and are composed of slightly cunei­
form plates; the first division takes place in some arms on the sixth 
plate, and in others on the eighth plate; the second division takes place 
in each arm from the tenth to the twentieth plate; pinnules rather 
small. 
The azygous area is very wide and the plates are arranged as in P. 
!!Copre: column-round and bears long cirrhi at irregular distances. The 
resemblance to a little broom suggested the specific name. 
This species is much like P. !!Copre, and possibly should not be separated 
from it, but it is distinguished from it by having two brachials in the ray 
on the left of the azygous area instead of one, and differs in some of the 
details of the arm structure, especially in having the first division in some 
of the arms take place on the sixth plate instead of the eighth. The 
specimens of P. spartarim, P. 8COJXB and P. geniwta, which we have illus­
trated, are on the same slab, which also bears two other specimens of P. 
spartarim and one' of P. 8COJXB. They are all light-colored. The slab is 
from Le Grand, Iowa, and is in the collection of Wm. F. E. Gurley. 
POTERIOOlUNUS LEGRA.NDENSIB, N. SP. 
Plate VlI, {ig. 4, symmetrical Me, Mtw-al riu.. fig. 5, 8'gff1f1&etrical Me, mafll&ijied .. 
fig. 6, OIII!Jg- ride, maff"ijied. 
Species small, calyx obconoidal, height apout two-thirds j;he greatest 
diameter, plates smooth, basals small, forming a low pentagonal cup; 
subradials comparatively large, height and width sub-equal; first radials, 
nearly as high as wide, very convex and much depressed at the separat­
ing sutures, so as to give them the appearance of brachials, truncated 
the entire width above, and separated from the brachials by a ping 
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suture; a single lllUch-elongatedbrachial, rounded, and contracted in 
the middle, supports upon its upper sloping sides, in each radial series, 
the free arms. 
The arms divide on the sixth plate, making twenty arms. The arms 
are rounded, plates comparatively long, cuneiform, and project alter­
nately for the attachment of coarse pinnules. which gives the arms a 
rough aspect. Azygous area wide, and plates arranged as i.n other species 
of this genus. Column, round. , 
Found in the Waverly or Kinderhook Group, at Le Grand, Iowa, and 
now in the conectio~ of Wm. F. E. ,Gurley. 
POTERIOCRINUS CANTONENSIB, N. SP. 
1'Iiue VIIl, Jig. 3, 8ymmet"ica~ Bide; fig. 4, azygOUB side, but fM figure is, slightly in­
correct, 118 the'first piau rellta between the upper sl&ping sidell oj zhe 8'lJ.bradiais, and 
tM artist mistook a. blemish lor the 8,utUrB. ' 
This species is very slender, and, including the arms, when not com­
pressed, nearly cylindrical; calyx forms a little cup having thick, some­
what angular plates, depreBBed toward the sutures; basals small, forming 
a flattened pentagonal disc p.bout twioe the diameter of the oolumn; 
subradials larger, standing nearly upright, and depressed at the sutures ; 
first radials muoh larger than the subradials, convex, and projecting exter­
nally near the upper face, where they are truncated the full width, and 
have gaping sutures separating them from the single braohial plates; 
brachial plates long, contracted in the middle, and having very steep 
upper sides for the articulation of the free arms; arms ten; no division, 
and compo~d of a single series of plates, whioh are long in proportion 
to the size of the arms, the first one being very long; azygous plates 
rather small, the first one having an unusually long side abutting upon 
the second plate, but as usual in this genus, it rests between the upper 
sloping sides. of the subradials and the under sloping side of the right fj.rst 
radial; the second azygous plate is very long and narrow, being so 
nearly pointed below that it slightly truncates the sub radial. By reason 
of an injury to our specimen at this place, the artist mistook the lines 
maqe by the blemish for the sutures, and overlooked the true suture lines, 
so there is a slight error in the illustration in this regard. Column, 
round. 
Found in the Keokuk Group, near Canton, Indiana, and now in the 
collection of Wm. F. E. Gurley. 
" 
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ONYCHOCRINUS CANTONENSIS, N. SP. 
Plate V IL, fig. 9, azygous Bide, natural sist. 
Calyx low, basin-shaped, plate~ smooth, sutures distinct; basals three, 
extending beyond the column, forming a pentagon one-third wider than 
the diameter of the coll).mn; subradials five,comparatively small; not 
more than half the size of the first radials, two of them pentagonal, two 
hexagonal and one on the azygous side heptagonal, with sides unequal, 
the upper one being sinuous in the middle for the recept~on of a. small 
azygous plate; radials five in each series, well rounded, wider than high, 
very gradually tapering to the bifurcation on the, fifth plate, sutures 
Iransverse between the, first, second and third plates, but sinuous in the 
middle part of the fourth; arms or secondary rays very short, the 
bifurcations taking place on every third plate until the extremities are 
clustered together like a little, clinched fist at the end of each radial 
series; the sutures between each of the arm plates are slightly sinuous 
in the middle part; first regular interradial about t4e size of a aub­
radial; others not determinable from our specimen; azygous interradials 
very small, our specimen showing seven plates in' a row; column round, 
composed of thin' plates in the upper part, tapering in size downward 
for a short distance, when the plates become proportionally thicker and 
finally having a thickness equal to 'half the diameter 'of the column, 
articulating faces of the plates connected near the surface of the column 
by fine radiating lines which give the sutures a crenulated aspect. 
Found in the Keokuk Group, near Canton, Indiana, and now in.the 
collection ofWm. F. E. Gurley. 
RHODOCRINUS SOULPTq8, N. SP. 
Piale VII., fig. 11, view 0/ the azygous area, right radial series and one interradial arM. 
Calyx deep, bowl-shaped, sides swelling but little, plates thickened,' 
convex, 'and pointed in the center with more or less well defined ridges 
connecting the subradials 'and radials, sutures depressed; basals small, 
extending but little beyond the column; subradialscomparatively large, ' 
thick, upright, giving the base of the calyx a truncated aspect, pointed 
or highly convex at the central part of each, with a ridge extending to 
the adjoining first radials; first radials about two~thirds as large ali! the 
subradials, pointed in the center, and bearing a ridge connecting them 
with the second radials; second radials smaller, quadrangular, a little 
longer than ~ide and be8.rlng a central longitudinal ridge; third radials 
pentagonal, ,about th~ same size as the second radials, convex in the 
central' parl' and bearing a single secondary radial upon each of' the 
upper sloping sides; secondary radials pentagonal, about as large as the 
third primary radials, and supporting free 'arms, which, at first, are 
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directed almost at right angles to the top of the calyx; the arms 
bifurcate on the fifth plate, and the adjoining arms in each radial series 
again bifurcate on the third plate, giving to the species thirty arms; 
arms small, short, rounded externally, and composed of a single series, 
of short plates in the lower part, but above the second axillary plate, 
composed of a double series of interlocking plat;es. Pinnules strong and 
numerous. 
Regular interradials, seven, the first one pentagonal, a little small~r 
than a first radial, and pointed in the center; this is followed by two 
smaller plates,' and these by two that fill the space between the third 
radials, and these by two smaller ones that connect with the plates of 
the vault. Azygous intel'radials, seven, the first one hexagonal, larger 
than a first radial, pointed in the center, with ridges connecting it with 
adjoining plates; this is followed by three plates, the middle one ex­
tending higher than the others, and these by three smaller plates. A 
ridge extends from the subradial over the plates in the. central part of 
the azygous area, as distinctly marked as that which crosses the three 
primary radials. 
The calyx of this species resembles that of R. kirbyi, but our speci­
men is light colored, while all of the kirbyi from the same locality are 
dark colored. It is distinguished by having no second secondary radial 
or brachials and by the smaller and'differently constructed arms. 
Found in the Kinderhook or W avefly Group, at Le Grand, Iowa, 
and now in the collection of Wm. F. E. Gurley. 
RnODOCBINUS C..iELA.TUS, N. SP. 
P/,o,U Vp, fig. 10,1Iiew of tu'flfIlJ'US area, right radial serie8 and an interradial area. 
Calyx deep, bowl-shaped, plates sculptured, and bearing prominent 
radial ridges that give it a somewhat pentagonal outline; sutures de­
pressed; basals small, extending but little, if any; beyond the column; 
subradials comparatively large; first radials larger than the subradials, 
heptagonal, and bearing ridges that radiate, to each adjoining plate; 
second radials hexagonal, leSs than half the size of the first radials, a 
little smaller than the second, pentagonal, and supporting upon each of 
the upper sloping sides a single secondary radial;' secondary radials 
about the same size as the third primary radials, pentagonal, protuber­
ant, and support free arms; the arms are ~und externally, and bifur­
cate on the fifth plate; the first four plates are cuneiform and have 
gaping sutures; there ,are twenty arms, and above the bifurcation they 
are composed of a double series of interlocking plates; pinnules nUlner-, 
oua and strong; 
Regular interradials, seven; the first one pentagonal, much smaller 
than a first radial; it is followed by two smaller plates, and these by two, 
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and the latter by two smaller ones that unite with the plates of the 
vault. Azygous area wider between the secondary radials, and plates 
,larger thait in the regular interradial areas. 
Column large, round, and composed of thicker and thinner plates, the 
former of which projects beyond the latter. . 
The calyx of this species resembles that of R. nanue, though the 
plates are mOrA deeply sculptured, and differ some in their relative pro­
portions, while the arms are much like those of R. watersianus. Our 
specimen is light colored. Certain species from Le Grand are invariably 
,dark colored, while others are invs.riably light colored. This is a 
peculiarity not known to us as prevailing at any other locality. 
Found in the Waverly or Kinderhook Group, at L~ Grand, [owa, 
and ,now in the collection of Wm. F. E. Gurley. 
ZAECRINUS DUBIUS, N. SP. 
Plate VII, fig. 7, symmetrical side; fig. 8, azygous side. 
Calyx very small in proportion to the other parts of the body, forming 
a low cup, not half as high as wide, plates smooth, convex, sutures dis­
tinct, and generlJ-lly beveled; basals forming a small disc scarcely ex­
tending beyond the column; subradials small, first radials larger than 
subradials, one-half wider than high, convex, and much depressed at 
the side suture, giving them the appearance of brachials, truncated the 
entire width above, the suture gaping; two brachials in each ray of 
about the same size as a first radial, the upper one being axillary for • 
the support of the free arms. 
The arms divide twice, making thirty arms, the divisions take place 
from the outer arm in each radial series, while the inner arms or 
branches remain single. The arms are round externally, and composed 
of cuneiform plates having a height equal to about half the diameter of 
the arm. Pinnules small. Azygous area rather wide and convex, with 
plates arranged as in Poteriocrinus and Scaphiocrinus. The proboscis, 
or ventral sac, extends to the top of the arms, where it is crowned witq 
large convex plates, and, in this respect, resembles Zeacrinus, as it does 
also in the manner of the bifurcation of the arms. 
If we were to look only at the azygous area, and disregard the fact 
that the basal plates are sunken at the bottom of the calyx, and prob­
ably form a low conical elevation in the interior, we would refer this 
species to Poteriocrinus. But we regard the position of the basal plates 
as of great importance, and think no species having the basal plates 
sunken so as to be hidden from a side view of the calyx, should be 
referred to Poteriocrinus. In other words, the genus Poteriocrinus 
should be held to include only species having an obconoidal calyx. The 
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calyx of this species agrees with Scaphiocrinul;, but the arlIll"l and pro­
boscis agree with Zeacrinus. Probably it should not be classed with 
either genu8, but we are not prepared, in the present lState of mixed 
learning respecting the 'Poteriocrinidre, to propose a new generic name. 
What we ha';'e said here applies with equal force to Poteriocrinus gran­
ilineus, described on page 343 of this article. We there suggested the 
species might belong to the branch for which "rachsmuth had suggested 
the name Pachylocrinus, overlooking the fact that on page 241 of Part 
III, of his Palreocrinoidea, he had stated that his Pachylocrinus is a syn­
onym for \Voodocrinus. (Parisocrinus, on page 239, is doubtless a 
typograghical error for Pachylocrlnus, or an accidental oversight.) We 
have not, at present, access to the work of DeKoninck on W oodocrinus, 
and hil.Ve little confidence in the amended diagnosis by 'Vachsmuth. 
Found in the,Keokuk Group, at Bono, Ind., and now in the collection 
of Wm. I". E. Gurley. 
SCAPHI0CRINUS REPERTCS, N. I'll'. 
Plate VII I, fig. ], symmetrical side; fig. 2, azygoUII side. 
Calyx basin-shaped, plates convex, smooth, sutures distinct ; basals 
forming a slightly depressed pentagonal disc, extending a little beyond 
the column; subradials comparatively large, convex, smooth, and form­
ing a little cup; first radials a little larger than the subradials, one­
fourth wider than high, highly convex, with a transverse, centr111, 
• concave depression, truncated the entire width above, and having a pro­
iecting rim, and gaping suture above; Bingle brachials wider than high, 
constricted in the middle, bear upon their upper, sloping sides the free 
tums. 
Arms, ten; small when compared with the brachials and prohoscis, 
amI'composed of long, constricted cuneiform pbtes, alternately projeet­
iog for the support of the coarse pinnules. The arllls are so small ail 
to be incapable of covering the proboscis, which lIlay be seen between 
t~lem wherever the coarse pinnules are removed. Azygous area har; 
rather large plates arranged as in other species of this gen us. The 
third, fourth and fifth azygous plates in our specimen are perforated 
with a round opening immediately adjoining the first arm plate on the 
right, and the proboscis, where visible, is indented at the angles of the 
plates. Column small, round, and plates radiately furrowed at the 
outer circumference. Most nearly allied to S. depressus. 
I"ound in the Keokuk Group, at Bono, Indiana, and I,low in the col­
lection of Will. F. E. Gurley. 
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SCAPHIOCRINTJS BELLUS, N. SP. 
Plate ViII, fig. 5, azygous side; fig. 6, symmetrical side; fig. i, bfll!Cl tlU:W. 
This species is remarkable for its deeply sculptured and highly angular 
plates of calyx and arms. 
Calyx low, basin-shaped, neRrly three times as wide as high, plates 
convex and deeply sculptured; basals forming a flattened pentagonal 
disc nearly one-half wider than the diameter of the column; subradials 
larger than the basals, highly convex, deeply sculptured, extending be­
low the basal disc and reaching up half the height of the calyx; an 
angular ridge extends from the center of each plate to meet another on 
the adjacent radials, and one is also directed toward each of the abut­
ting basal plates; first radials twice as wide as high, deeply sculptured, 
having a central elevation from which a ridge extends to the abutting 
8ubradials, truncated above the entire width, suture widely gaping, 
showing great thickness in the upper part of the plate, with ligamental 
furrows or denticulations on the upper face and on the under side of 
the brachials. 
A single brachial in each ray, wide below, where it articulates with 
the radials, heighth and width subequal, cOll.."ltricted on the sides, so as 
to form a sharp longitudinal ridge in the middle, supports upon the steep 
upper sloping sides the free arms. Arms teu, long, coarse, separated 
from each other, plates slightly cuneiform and bearing alternately long, 
8trong pinnules; the first plate is long, constricted on the sides, so as to 
fiJI'm a sharp longitudinal ridge in the center, that does not unite with 
the longitudinal ridge on the brachial below, nor the one on the succeed· 
ing arm plate; a wide, gaping suture separates the first arm plate from 
the brachial, and exposes the same kind of ligamental furrows or dell tic­
ulations that exist between the brachials and first radials. All the 
plates of' the arms are constricted at the sides and bear a longitudinal 
ridge in the middle, but the ridges do not connect so as to make a con­
tinuous longitudinal keel on the arms, but are arranged in a zigr.Rg line. 
Azygous area wide, depressed, plateS deeply sculptured and arranged 
as in other species of this genus. A small pun of the flattened proboscis 
is exposed at and near the top of our specil:llen. Column pentagon91, 
sides concave, central canal obscurely p~ntagonal. _ 
Found in the Keokuk Group,' at Bono, Indiana, and now in the col­
lection of W m. F. E. Gurley. 
SCAPHIOCRIXVS LACTJNOSVS, N. SP. 
Plate VIII, jig. 8, symmetrical .• ide; jig. 9, azygous side; jig. 10, b0601 "lew. 
Calyx low, basin-shaped, plates thick, sculptnred, protuberant, sut­
ures deprellsed, sunken at the angles; basal plates forming a pentagonal, 
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depressed disc, extending but little beyond the column; subradials 

. rather large, extending below the b.ls, and upward half the height of 

the calyx, sharply sunken at the angles; radials pentagQllaI, more than 

twice as wide as high, sculptured, deeply sunken at the angles, concavc 

on the upper face, which extends the full length of the plates, upper 

margin projecting in a rim, which is se~arated from the first brachial by 

a gaping suture.' Two brachials in each ray, the first quadrangular and 

twice as wide as high; the second short, pentagonal, and supporting on 

its upper sloping sides the free arms. 
The arms on some of the rays divide five times, the division taking 
place from the outer arm, while the inner ones continue single; in other 
rays, especially in the one upon the right of the azygous area, some of 
the inner arms bifurcate, hence there are more than fifty arms. The 
arm plates are cuneiform, rounded externally, contracted on the sides 
and project ,at the upper side of the thicker end for the support of the 
pinnules. Pinnules coarse. 
Azygous area wide, plates arranged as in other species of this genus, 
sculptured and depressed at the angles. Column large, pentagonal, 
composed of projecting thicker and thinner plates, with a small round 
central canal. ' 
It most -resembles S. briareus, from the upper geodiferous shales of 
the Keokuk Group, at Keokuk, Iowa. 
Found in the Keokuk Group, at Bono, Indiana, and now in the col­
lection of Wm. F. E. Gurley. 
SOAPHIOCRINUS PRIElIIORSUS, :N. SP. 
Plate ViII, fig. 11, symmetriool side view. 
Calyx low, basin-shaped, plates highly convex, angles sunken, sutures 
depressed; basals small, forming a depressed pentagonal disc extending 
but little beyond the column; subradials small, thick, extending below ' 
the basals and forming a low cup with upper angles projecting half the 
height of the first radials; first radials twice as wide as high, sunken at 
the angles, truncated the entire width above with a projecting rim and 
very wide, gaping suture. A single brachial in each ray, sharply angu­
lar, longitudinally, and contracted at the sides, supports on steep upper 
sloping sides the free arms, except in the radial series, opposite the 
azygous side, where the brachial is ·tru~cated above and supports a 
single arm. The arms are anglliar externally, sutures very marked, 
plates cuneiform and bear short, very coarse pinnules. The ray oppo­
site the azygous side bifuracates on the fourth plate, and again on the 
sixth plate, making four arms to the ray; the other rays bifurcate on 
the sixth plate, making six arms to each of' the four radial series, which 
gives to the species twenty-eight arms. 
Found in the Keokuk Group, in Washington County, Indiana, a~Q 
~ow in the collection ofWm. F. E. Gurley. 
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DICHOCRINUS ULBICID, N. SP. 
Plate VIII.. jig. 12, 8ide 'View; jig. 13, azyg(J'lUj side. 
Calyx obconoidal, very slightly inflated above the middle of the first 
radials, a little higher than wide, sutures slightly depressed so as to 
give the plates a little convexity, surface apparently smooth; basals 
form a little cup, not quite as wide as high, the notch at the union of the 
basals -on the azygous side being a little deeper than it is on the opposite 
side; first radials a Httle longer than wide, and increasing in width very 
slightly toward the upper end where each has a concave facet full two­
thirds of the width of the plate for the articulation of the brachial 
plates. There is only one brachial, in our specimen, in the ray opposite 
the azygous side, but, possibly, two plates have been anchylosed, though 
no evidence of a suture can be detected. The first brachials are quite 
as thick as the second, which bear the arms upon the upper sloping sides. 
Arms ten, long, robust, rounded externally and composed of a single 
series of thin plates very slightly cuneiform. ' Pinnules very coarse and 
closely packed together. 
Regular interradials or interbrachials form part of the vault. First 
azygous plate hexagonal, a little narrower above than below, and slightly 
arched toward the vault; it is followed by two smaller plates, and these 
by others covering a convex elevation higher than the surroullding part 
of the vault. Column round. 
Attention should probably be called to the fact that Wachsmuth & 
Springer say, in the generic diagnosis of Dichocrinus, that" the arm 
plates from the base up are composed of a double series of pieces j" but 
in Dichocrinus ciuctus, described in this paper, the arm plates consist of 
It ~ingle series of small pieces, and in the species here described they 
consist of a single series of wide cuneiform pieces. Again they say the 
Ilzygous plate is "quadrangular,'" but in Dichocrin us ulrichi it has two 
sides below and two above and is hexagonal, and in Dichocrinus cinctus 
there are two sides below and more than two abutting plates above, and 
hence it is polygonal. Their generic diagnosis will stand reformation. 
Found iu the Keokuk Group, at Bono, Indiana, and now in the 
collection of Wm. ll'. E. Gurley. 
POTERIOCRrNUs SUBRA1>IOSUS, N. SP. 
Plute X, jig. 1, az!lgous side 'Vieto i WM:re the illWltratimt. shows only three pta/es before 
there is a bifurcation in an arm, the ar'ITUJ are injured, and probably there sfwuld 
be four plates. 
Species robust, calyx obconoidal, expanding gradually from a rather 
large column, longer than wide, and composed of smooth, rounded plates 
with well-defined sutures; ba.sals large, standing upright, pentagonal, 
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higher than wide; subradials as long as wide, the one on the azygous 
side heptagonal, the others probably hexagonal; first radials wider than 
high, rounded, pentagonal, articulating surface occupying a little less 
than the entire width of the plates and concave on the upper side ;fi)r the 
reception of the brachials; there are three brachials in the rays on the 
azygous side, rounded, much wider than long, the third one supporting 
the free arms upon its upper sloping sides; these arms bifurcate again ou 
the fourth plate (those having only three plates in the illustration are 
injured and restored, and it is doubtful whether there are three or four 
plates), and these again on the fourth plate, except one arm on the right, 
which bifurcates on the sixth plate; all the plates are highly rounded, 
and the sutures are distinct. The arms bifurcate so frequently in the 
part of' our specimen which is preserved that there are evident1:y thirty 
or more arms. The first azygous plate is large, hexagonal, rests upon 
the upper sloping sides of' two subradials and between the right first 
radial and the second azygous plate: the second azygous plate is 
hexagonal, and about as large as the first azygous plate, and rests upon 
a BU bradial and between the first radial on the left and the first azygou~ 
plate; these two azygous plates are followed above by three small ones, 
and above these the proboscis is unknown; column composed of' alter­
nately thicker and thinner plates, which are rp.diately furrowed upon 
their articulating surfaces, and sho~ the zigzag lines upon the surface of 
thc column. ,The other side of this species is unknown. 
Found in the Keokuk Group, at Crawfordsville, Ind., and now in the 
collection of Wm. F. E. Gurley. 
SCAPHIOCRINUI3 GRAj>HICU8, N. SP. 
Plate X, flg. 4, azygO'lUl mde tMw. 
Species medium size; calyx bowl-shaped, plates rounded, finely 
sculptured, sutures distinct; basals extending beyond the column, form­
ing a pentagon one-half wider than the column; subradials longer than 
wide, expanding and widening a little and constituting nearly the whole 
body of the calyx; first radials on the azygous side pentagonal, rounded, 
wider than high, prC\jecting outward toward the upper face, where they 
are truncated less than the entire width for the reception of the 
brachials; upper face concave, sutures gaping; first brachial rounded, 
wider than high, sutures gaping; second brachial longer than wide, 
rounded constricted, and supporting upon its upper sloping sides -the 
free arms. Arms ten, keeled, finely lined or granulous. plates somewhat 
constricted, Borne longer than wide, others wider than long, obliquely 
truncated at the ends, the upper ends projecting alternately on opposite 
sides for the support of strong, angular pinnules. Azygous area wide, 
elongated; first azyous plate pentagonal, resting between the upper 
sloping sides of two subradials and between the first ~adial on the right 
and the second azygoue plate; second azygous plate hexagonal, resting 
upon a subradia. aI\d between the first radial on the left and the first 
and third azygous plates .on the right; the third azygous plate rests 
lIpon the first azygous plate and between the first radial on the right and 
the second and fourth azygous plates on the left; the azygo!Js plates are 
truncated at the top and become gradually smaller above, eight being 
shown in the specimen described. Column obscurely pentagonal and 
composed of thicker and thinner plates. Symmetrical side unknown. 
Found in the Keokuk Group, at Crawfordsville, Ind., and now in the 
cdlection of 'Vm. F. E. Gurley. 
SCAPHIOCRINUS GRANULIFERUS, N. i:lP. 
Plate X, fig. 3, 8!ftmnetrical side view. 
Calyx shallow, bowl-shaped, about twice as wide as high to the top of 
the first radials, base concave, plates convex, sutures depressed, surface 
granulous; basalts small contained within the concave base; subradials 
as wide or wider than high, highly convex or protuberant and deeply 
uepressed at the sutures; they rise nearly vertically; first radials wider 
than high, pentagonal, projecting outward at the upper margin, rounded, 
depressed toward the sutures, truncated the entire width above, and 
separated on the outside from the brachials by wide, gaping sutures; 
hrachials constricted in the middle, longer than wide, with steep upper 
sloping sides for the articulation of the arms above. Arms ten, IlO 
bifurcations, plates long, some of them more thau twice as long as wide, 
rounded and angulated on the outside, constricted in the middle, oh­
liquely truncated at the ends, with the upper ends projecting alternately 
on opposite sides for the support of pinnules, composed of very loug 
joints; sutures in the arms gaping; azygous side unknown. Columu 
round, composed of alternately thicker and thinner plates, some of 
which bear short, round cirr\li. 
It is found in the Keokuk Group, at Crawfordsville, Iud., and is now 
in the collection of'Vm. F. E. Gurley. 
SCAPHIOCRINUS DISPARILIS, N. SP. 
Plaie IX, fig. 1, a small 8Pfcimen,. Plate X; fig. 2, a large specimen. 
Species medium size, plates smooth or finely granulous, sutures dis­
tinct; calyx bowl-shaped, as wide or wider than high; basals extending 
beyond the column, forming a pentagon nearly twice its diameter; sub­
radials a little larger than the basals, hexagonal, about as wide as high; 
first radials rounded, heptagonal, nearly one-half wider than high find 
.' 
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truncated the entirfl width above for the support of the hrachials, slltureH 
gaping; brachials longer than wide, rounded and constricted in the 
middle, and supporting upon the upper sloping sides the free arms. 
Arms ten, plates long, rounded and smooth on the outside; first plate 
very long; above this they gradually shorten and become euneiform, 
and support alternately on opposite sides rather coarse, strong pinnllles. 
The other side unknown. Column round and composed of alternately 
thicker anrl thinner plates which are radiately furrowed upo~ their 
articulating surfaces. 
Found in the Keokuk Group, at Crawfordsville, Ind., and now iu 
the, collection of 'Vm. F. E. Gurley. 
BARYCRINUS PRINCEPS, N; SP. 
Plate IX, fig. 2, nzyg(f1J,8 side; fig. 3, opp()8ire side view. 
Species very robust, plates smooth, calyx depressed between the 
radials, sutures distinct, angles of the plates sunken as is usual in this 
genus; basals moderate size, forming a pentagonal disc half hidden by 
the column. the p::>rtion of each plate exposed, when the column is at· 
tached, being but little more than a triangular piece which extends up 
between the under sloping sides of the subradials; subradials about as 
wide as high, much larger than the basals, four of them hexagonal and 
one on the azygous side heptagonal; first radials twice as wide as 
high, rounded, pentagonal, truncated nearly the entire width above, 
80 as to preseut a broad, concave, or almost half circular outward 
sloping facet, for t.he reception of the brachial pieces; the brachials are 
wide, rounded and thin; there are two in each rayon the azygous side 
and in the ray opposite thereto, and six in each of the lateral rays; the 
lateral rays bifurcate on the sixth plate, from the first radial, and the 
ray opposite the azygous side bifurcates on the second plate above the 
first radial, and no other bifurcation takes place in these three rays, but 
it is quite different with the rays on the azygous side. The rayon the 
right of the azygous side first bifurcates on, the second plate from the 
first radial, and the left arm does not again rlivide, but the right one 
bifurcates again on the fourth plate, while the rayon the left of the 
azygous side first bifurcates on the second plate from the first radial and 
the right arm does not again divide, but the left one bifurcates again on 
the fourth plate; when the bifurcation takes place in any of' the rays. 
the arms are of equal size, but above these bifurcations moderately 
strong branches or armlets are given off at intervals of about four 
plates along their sides, bearing some resemblance to those on Onycho­
crinus. There are therefore twelve arms, no pinnules. The first azy­
gous plate is quadrangular and rests between the upper sides of two 
subradinls and the under side of the right first radial;' the second plate 
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rests between the first radials and truncates a subradial and the first 
azygous plate. Above this the azygous plates and vault are unknown. 
It is not without some hesitation that this species is referred to Bary­
crinus. 
Found in the Keokuk Group, at Crawfordsville, Iud, and now in 
the collectioIl W m. F. E. Gurley. 
• 
jESlOCRINUS BASILICUS, N. 81'. 
Plate IX, fig. 4, symmetrical view; fig. 5, azygous side view, with part of probo8tns; 
fig. 6, ba.~al view. 
Calyx half globular or, depressed, bowl-shaped, plates slightly convex,' 
sutures distinct but not beveled except betw.een the radials and brachials 
and at the axillaries; surface of all the plates of calyx and arms 
granulous. Basal., forming a pentagonal, flattened disc having an out­
line a littl~ more than twice the diameter of the column. Subradials 
large, four hexagonal, one heptagonal, curving upward from the basals 
more than half the height' of the calyx, making the upppr sloping sides 
Illuch the longer. First radials pentagonal, twice as wide as high, the 
nnder sloping sides about twice as long as the lateral faces, and the 
upper truncated sides extending to the greatest width of the plates, with 
a beveled or slightly gaping suture. First brachials short, Illore than 
three times as wide as long. Second brachials more than three times ai 
wide as high, with long upper sloping sides for the articulation of the 
free arms. 
The right arms in two of the radial series opposite the azygous side 
bifurcate on the second plate, the other arms are not preserved in our 
specimen. There is a small interaxillary plate in one of these arms and 
a peculiar slit in another arm ahove the augl~ of the axillary plate, both 
of which may be abnormal freaks or the result of some injury. The arm 
plates preserved in our specimen are not :cuueiform, though they may 
become so nearer the end of the rays. I 
The proboscis in this species seems to be exactly like the proboscis iu 
lEsiocrinus magnifieus. The column is ~all, pentagonal, the plates 
articulated on a row of deuticulatious near *he margiu, and it is probahle 
that otherwise it agrees with the column hi the type species. 
It is readily distinguished from the other known species by the lower 
. calyx and increased number' of arms. i 
"Found in the Upper Coal Measures at Kiansas City, Missouri, aQd INW 
in the collectioll of Wm, F, E. Gurley. I 
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DELOCRINUS HEMISPHERICUS, SHUMARD. 
Plate X, fig. 5, mew 0/ head ~tk nearly romplelAJ arm., 
\Ve have mJstrated this specimen to show the arms and spines, 
because heretofore this part of the species has not been figured. It is 
from Kan~as City, and is in the collection of Wm. F. K Gurley . 
• ULOCRINUS, SP. 
Plate X, fig. 9, shows the circular cavity on the lower side of the 
ltI1chylosed basals for the insertion and attachment of the end of the 
column; figs. 10 and 11 show the pentagonal opening through the 
anchylosed plates and radiating mnscular impressions. Fig. 11 is 
magnified 6t diameters; fig. 12 shows the convexity on the inner side of 
the basal plates; figs. 12 and 13 show the peculiar denticulations upon 
the edges of the plates. Fig. 13 is a magnified view, 6i diameters. 
The plates here described and illustrated belong to an undefined species 
of Ulocrinus, which we have not seen fit to name for want of more 
perfect specimens. Part of the characters represented by the illustra­
tions we believe to be not only of generic but of family importance, and 
all,;o to throw some light upon the structure of palreozQic crinoids at It 
point which hlts been substantially overlooked. It will be observed that 
the pllttes are of the same size and are anchylosed, which we believe to 
he the case in all species of this genus. 
The external side of the basal plates of this species is almost flat, 
while the internal side has a convexity greater than the thickness of 
the plates. The base of the crinoid is thus strengthened by the thicken­
ing of the plates around the IJart to which the column attached and by 
the anchylosis of the basal plates. There is an external circular rlepres­
~ion iuto which the end of the column was inserted, and this depression 
is I"urrollnded by a rim to afford further strength to the point of union 
hetween the column and the body of the crinoid. At least three plat.es of' 
the column were inserted in this circular depression, one of which had 
llll extended rim beyond the column that filled a circular furrow on the 
intcrior of this dep;ession which locked the column in the" basal plates. 
The first plate of the column at the base of this circular depression is 
thin and radiately ridged to interlock with the second plate. 
The rays of the opening on the internal side of these plates are flanged 
,,0 a8 to enlarge the end of the columnar canal, as it passes through the 
ba.;al plates, or to put a head on it, as it were; this enlargement is also 
surrounded by a rim for some kind of muscular attachment and to give 
strength to this part of the body. On the outside of this rim there are 
radiating, ligamental furrow(' or vascular markings for the attachment 
of the animal sarcode, while aU other parts of the interior of the calyx 
are smooth and free from any sllch scars. 
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The plates of the calyx. of Uloerinus are large and thin compared 
with ithose of Eupachycrinus and without any such beveled external 
sutures which may have been filled with tissues to strengthen the body 
as exists in the latter genus. But we find peculiar denticulations upon 
the edges of all the plates of the calyx, which must have served to hold 
t11e plates in their places and give strength to the body. These are 
shown by fig. 13, magnified 6i diameters. 
EUPACHYCRINUS ~IAGI8TER, MILLER AND GURLEY. 
Plate X, fig. 7, basal pla.IA8 as BUn /rum below,. fig. 6, as seen in the interior of the calyx, 
and fig. 8, 8ide vuw 8110wing interior conical fOf'fTl of basals. 
It will be observed that the plates are of about the same size, and form 
a conical elevation in the interior of the calyx, pierced at the summit by 
a pen,tagonal opening for the columnal canal, with the rounded angles 
truncating the ends of the plates. The plates are anchylosed. The 
pentagonal opening is surrounded with ligamental scars .or radiating 
ligamental lines, while the other parts of the internal sides of the plates 
are smooth The internal sides of subradials and radials are smooth, and 
show no indications of muscular scars. 'Ve believe the basal plates of 
mature specimens of this genus are always anchylosed, which gave 
greater strength to this part of the body than it wonld have had without 
the anchylosis. The last plates of the column, in all our specimens, are 
connected with the basala, showing that they were firmly attached during 
the life of the animal. The only ligamental attachment of the animal to 
the test of ,the calyx was probably this one to the basal plates immedi­
ately surrounding the entrance from the columnar canal. The other 
plate;; of the calyx surrounded the sarcode and kept it in place. • 
SCHOENAST:E;R ,LEGRANDENSIS, N.· SP. 
Plate 1X, fig. 7, vmtral vUw,. fig. 8, OOrsal view,. fig. 9, part of ~'e1Itral side magnified6, diameter8. 
Body, thin, regularly pentagonal, sides concave, with long, narrow, 
gradually tapering convex arms. Plates on the dorsal side of the disc in 
our specimen apparently anchylosed, and spines, if any belonged to the 
margin, broken away. Ventral side depressed and flat between the arm 
furrows, where it consists of very small plates, and if they imbrieate 
inward the overlap must be 'Very s1ight. Ambulacral furrows wide, 
deep; two rows of subquadrangular, ambulacral plates form the bottom 
of each furrow, on each side of which there is a row of oblong ambulacl'al 
plates, having an obliquely inward imbricating arrangement, presenting 
somewhat the appearance of a twisted cord; these are continued to the 
ends of the arms with the same obliquely inward, imbricating arrange­
ment. Five pairs of oral plates. 
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This speciesis small in comparison with the two heretofore described, 
has sides less convex and narrower arms. J 
Found in the Waverly or Kinderhook Group, at Le Grand, Iowa, and 
now in the collection of Wm. F. E. Gurley. 
AGANASTER, N. GEN. 
Ely.: agan, very much,. a8ler, /Itaf'. 

Plate IX, fig. 10, dorsal view of Aga'lUlllter gregarius, wuh points of rays broken off,' fig. 11, 

dorsal B'iqe of arm fIIa!J'tlifted. 

In 1869 Meek and Worthen described an Ophiuroidea, in the Pro­
ceedings of the Academy of Science of Philadelphia, p. 169, under the 
name of Protaster gregariys, which they redefined and illustrated in the 
Geological .Survey of TIlinois, vol. V, p. 509, under the name of 
Protaster (?) gregarius. They had numerous specimens "in the con­
dition of casts and molds, in a very fine, some",hat granular matrix, 
that did not show the details of its structure very clearly," but they 
said, "It will probably be found to be generically distinct from the 
Silurian typical forms of Protaster, but we prefer to place it provisionally 
in that genus for the present." In the collection of Mr. Gurley there 
are several specimens belonging' to this species, and they show a few 
characters not observed by Meek and Worthen, and demonstrate very 
clearly this spicies does not belong to the genus Protaster; we therefore 
propose to include this species in a new genus, Aganaster, and describe 
the characters, so far as known, as follows: 
General outline, a central circular disc with five long, narrow rays; 
the circular disc' on the dorsal side is covered with small polygonal 
plates which are not interrupted by the presence of the rays, thus show­
ing the disc had a depth greater than the depth of the rays; rays very 
narrow and convex or half cylindrical, spine-bearing, gradually tapering 
and from the dorsal side appear as if composed of plates arranged exactly 
opposite each other; the ventral side shows a rather deep central disc 
with marginal plates. There are ten oral plates in the central part of 
the disc. Type, A. gregarius. 
AGANASTER (?), SP. 
Plate IX., fig· 12, _tral Me/ fig. 13, part of same magnified. 
We have figured this fragment to show the anchylosis of the oral 
plates, and the pores passing through the ambulacral plates, and also 
those passing between them. It will be observed that one pore passes 
through each plate near the marginal end, while a double row of pores 
passes between the plates in the central part of the arm furrow. 'Ve 
believe this is an Aganaster, from the depth of the central part of the 
disc, and the arrangement of the plates in the arm furrows; but the 
specimen is larger than any Aganaster gregarius we have seen and the 
rays are wider, and as we do not know the position of the pores in the 
rays of A.ganaster, it may be our specimen does not belong to this genus. 
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TROOSTOORINUS NITIDULUS, N. SP. 
Plate IX.,fig. 14, a Il'I/IaU 8pUimm; fig. 15, a large specimm with lower end broken 00, 
Plate X.,fig. 14, summit view. 
Calyx very slender, subfusiform, five-sided, pyramidal above, very 
slightly tapering, sides flat, triangular below, very small and triangular 
at the base with a central circular depression, surface apparently smooth. 
Basals forming a triang~lar cup, one angle of which is on the right of' 
the anal sIde; the cup is a little mo~e than one-fourth the length of the 
calyx, notched at the top for the abutting radials. Radials more than 
two-thirds the length of the calyx, not as sloping as the basals, increase 
in thickness from below upward, forks a little more than one-third the 
length and end in sharp points at the extreme upper part of the calyx, 
with sides standing at right angles above the ambulacra. Oral or del­
toid plates not visible in our spl;lcimen. Each radial sinus is deep and 
extends downward less than half the length of the radials, and contains 
between thirty and forty pore pieces or side plates in a double alternat­
ing row. Summit, narrow; mouth central, circular; spiracles or ovarian 
openings small; anal aperture large, elongated, and truncates two radial 
limbs. 
Found in the St. Louis Group, at Lanesville, Indiana, and is now in 
the collection of Wm. F. E. Gurley. 
AROHJEOCIDAlUS LEGRANDENSIS, N. SP. 
Plate X, fig. 15, natural size. 
This species is founded upon the fragment of a body, and our justifi­
cation for naming and describing it is to be found in the fact that it is 
the oldest Archreocidaris known in America, and carries this genus back 
to the lowest Subcarboniferous deposits, whereas, heretofore, it has not 
been known below the Burlington Group. The fragment ,has all the 
characters of the genus so far as the interambulacral plates can show 
them. 
Body evidently small, interambulacral plates small, hexagonal as far 
. as observed; central tubercle occ.upying about half the diameter of a 
plate, projecting up twice as high as the ridge at the margin of the plate 
and perforated in t},le centre; annular ring at the base obscure, but hav­
ing a concave depression around it and a distinct elevation toward the 
margin; marginal nodes obscure, spine very long, round, smooth, con­
tracted a little near the lower end, and slightly swelling just above the 
contraction, and then very gradually tapering to the end; an expanded' 
base or thickened annulation marks the point of attachment. Ambu­
lacra unknown. 
Found in the ~inderhook or Waverly Group, at LeGrand, Iowa, and 
now in the collection of'Vm. F. E. Gurley. 
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:(I:XPLANA'l'LON OF PLATES. 
PLATE 1. 
EupACHYCRINUS MAGISTER, N.. SP. 
Page 328. 
Fig. 1. Basal view. 

Fig. 2.' Azygoll8 side view. 

EUPAOHYORlNUS SPIL£R~UIS, N. SP. 
Page 329. 
Fig. 3. Basal view. 

Fig. 4.· Azygous side view. 

ULOCRINUS BUTTSI, N. SP. 
P!1ge 331. 
Fig. 5. Azygous side view. 
Fig. 6. Basal view. 
ULOCRINUS KANSASENSIS, N. SP. 
Page 332. 
Fig. 7. Azygous side view. 

Fig. 8. Olltline view regular side. 

Fig. 9. Top view ofcalyx to show the prolongation of the first radials and' eoo­

tracted opening of the calyx. 
Fig. 10. Baaal view. 
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EXPLANATION Or' PLATES. 
. 
PLATE 2 . 
..."ESIOCRINUS MAGNIFICUS, N. SP. 
Page 337. 
Fig. 1. Natural size of a ppecimen as it lies on a slab. 

Fig. 2. A free proboscis neurly entire and only slightly twisted. 

Fig. 3. Portion of same magnified two and one·hldf diameters to show more dis· 

tinctly the respiratory openings. 
Fig. 4. An abnormal branching proboscis. 
Fig. 1). Seclionai end view of probot,cis. 
HYDREIONOCRINUS PENTAOONUS, N. SP. 
Page' 339. 
Fig. 6. View of azygous side showing height of calyx and upper truncated face 
iot' second mdials. 
Fig. 7. Basa) view. 
DELOCRINUS HEMISPHERICUS, Shumard. 
Page 335. 
Fig. 8. Side view showing azygous plate and first brachial, with spine. 

Fig. 9. Ballal view of satue. 

Fi/!'. 10. Inner side of brachial spine magnified two 'diameters. 

DELOCRINUS MISSOURIENSIS, N. SP. 
Page 836. 
Fig. 11. Side view ,showing column. 

Fig. 12. Basal view. 

F~g.18. Azygous side view. 

PLATE II.16TH REP0RT. 
,,--' 
EXPLANATION OF PLATES. ' 
PLATE 3. 
~SIOORINU8 HARII, N. 8P. 
Page 338. 
Fig. L Natural size as it lies upon a slab. 
ONYCHOCRINU8 ULRICHI, N. SP. 
Page 339. 
Fig. 2. Azygous side. 
Fig. 3. Symmetrical side, natural size. 
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~(Xl'LAN.ATroN OF PLATES. 
•PLA'l'E 4. 
AttARICOCRJNUS SPLENDENS, N. SP. 
r-'. Page 340. 
Fig. 1. Side view, with arms. 
Fig.. 2. Basal view of same.' 
I 
BATOCRINUS ~IAlnNUS, N. SP. 

Page 340: 

Fig. 8. Side and basal view . 

.Fi~. 4. Outline view of plates on azygous side. 

BATOCRIN.US JUCUNDUS, N. SP. 
Page 841. 
. 
. 
" 
\ 	 Fig. 5. Azygous sidt', with arms . 

Fig. 6. Symmetrical vie~, with arms removed, showing proboscis. 

POTERIOCRINUS GRANILINEUS, N. SP. 
Page 848.· 

Fig. 7. Natural size. 

..\,... 
POTERIOCRIN.US CRAWFORDSVILLENSIS, N. SP. 

Page 344. 

Fig. 8. Natural size • 

. POTERIOCRINUS V})RUS, N. SP. 

Page 344. 

Fig. 9. Natuul size. 

DIOHOORINUS Cn;cTus, N. SP. 
Page 342•. 
Fig. 10. 8ymmetricaiside view • 

. Fig. 11. Azygous side, shtiwing vault and valvular opening. 

Fig. 12. Summit view. 

SCAPHIOCRINUS MAN US, N. SP. 

Page 341). 

Fig. 13. Azygous side, naturaleize. 

PLATE IV. 
IZ. 
.. , 
EXPLANATION OF PLATES. 
PLATE 5. 
ACTINOCR~NUS GRANDIS, N. SP. 
Page 346. 
. Fig. 1. Symmetrical side, reduced a little below natural size. 
ABROTOCRINUS CYMOSUS, N. SP. 
Page 850. 
Fig. 2. Azygous side view, natural size. 
TAXOCRH\US,SpBOVATUS, N. SP. 
Page 347. 
Fig. 3. Azygous side view, natural size. 
POTERIOCRINUSAIWANUS, N. SP. 
Page 348. 
Fig. 4. Symmetrical view. 
CYATHOCRINUS OPIMUS, N. SP. : 
Page 348. 
Fig,' 6. 'Symmetrical side, natural size. 
SCAPHIOCRINUS BONOENSIS, N. gP. 
Page 349. 
Fig. 6. Symmetrical side. 
Fill. 7. Azygous side. 
}i'ORB,ESOCRINUS SPECIOSUS, N. SP. 
, 
Page 347. 
Fig. 8. Symmetncal side view; 
Fig. 9. Basal view. 
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PLATE V. 
7. 
s· 
EXPLANATION 01<' 
PLATE .6. 
ACTINOCRINUS GRANDIS, N. SP. 
Page 346. 
Fig. 1. Azygous size reduced a little below na.tural size. 
GONIOCRINUS SCULI'TII.IS, N. SP.· 
Page 352. 
Fig. 2. Symmetrical side, natural size. 
Fig. 3. Same, magnified !:nore than two diameters. 
Fig. 4. Left side of another specimen magnified a little more. than two diameters. 
Fig. 5. Azygous side o~ same. 
BATOCRINUS P?CTlLtJM, 
Page 352. 
Fig. 6. Symmetrical side showing part of the arms 
Fig. 7. Azygous aide view, showing the broken en 
arms are crowded out of place to the rig 
BA'fOCRINUS ]"ACE'fUS,. 
Page 353. 
\ 
N. SP. 
of the proboscis. Two b~oken 
t. 
. SP. 
Fig. 8. View of the right side of a specimen, showin there are only three arms in 
the first.radi&l aeries on the right of the az gous side. ' 
BATOCRINUS CANTONENSIS, N. S1'. 
Page 35ii. 
Fig. 9. Azygous side, showing proboscis. 
. ' 
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EXPLANATION OF' PLATES. 
PLATE 7. 
POTERIOCRINUS SPARTARIUS, N. SP. 
Page 355. 
Fig. 1. View of the right side, showing part of the azygous area and part of the 
column. 
POTERIOCRINUS SCOPlE, N. SP. 

Page' 356. 

Fig. 2. Asygous side. 

POTERIOCRINUS GENISTA, N. gP. 

Page 357. 

Fig. 3. Azygous lide .. 

POTERIOCRINUS T.EGRANDENSIS, N. SP. 
Page, 357. 
Fig. 4. Symmetrioal side, natural size. 

Fig. o. 'Symmelrical sidfl, magnified. 

Fig. 6. Azygoll8 side, magnified. 

ZEACRINUS DUBIUS, N. SP. 
Page 361. 
Fig. 7. Symmetrical side. 
Fig. 8. Azyg~u8 side. 
ONYCHOCRINUS CANTONENSIS, N. SP. 
Page 359. 
Fig. 9. Azygous side, natural size. 
RBODOCRINUS ClELATUS, N. SP. 
Page 360. 
Fig. 16. View of IIZygOUII area, right radial series &lId &lI interradial area. 
RBODOCRINUS SCULPTUS, N. SP. 
Page 359. 
Fig. 11. View of th\l azygous area., right radial series, a.nd one interradial area.. 
fl •.,1:-. PLATE VII. 
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.2. 
, EXPLANATION OF PLATES. 
'. /' 
" 
,I. _ 
", 
Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 5. 

Fig. 6. 

. Fig. 7. 

Fig. 8. 
Fig. 9. 
Fig. 10. 
Fig. 11. 
Fig. 12. 
Fig. 13. 
PLATE 8. 
SCAPHIOCRINUl3 REPE'RTUS, ti. SP. 
Page 362. 
Symmetrical side. 
Azygous side. 
POTERIOC'RINUS CANTONENSIS, N. SP. 
Page 358. 
Symmetrical 8~dt'. 

Azygous aide, but the figure is slightly incorrect, as the first plate rests ~. 

twee[l the upper slopiug Aides of the Bubradie.ls, a~tl, the artist mistook" 
a blemish fur the suture. • 
SCAPHIOCRINUS BELLUS, N. SP. 
Page 363. 
Azygolll,l side. 
Symmetrical side . 
Basal view. 
SCAPHIOCRINUS LACUNOSUS, N._ SP. 
, . 
Page 363. 
Symmetrical side. 
Azygous side. 
Basal view. 
, . 
SCAPHIOCRINUS PRlEMORSUEI, N. SP. 
Page 364. 
Symmetrical side view. 
DICHOCRINUS ULRICHI, N. SP. 
Page, aIlS. 
Side view. 
Azygous ,side. 
PLATE VIII. 
-1'.3. 
-;,,' Fig. 1. 
Fig. 2. 
Fig. 8. 
Fig. 4. 
Fig. 5.' 
Fig. 6. 
Fig. 7. 
Fig. l.'~ 
Fig. 9. 
Fig. 10. 
Fig. Ii. 
Fig. 12. 
Fig. 13. 
Fig. 14. 
Fig.!5-. 
EXPLAN~TION OF PLATES. 
PLATE 9. 
SCAPBIOCRINUS DISPARlLIS, N. SP. 
Page 867. 
A small specimen. 
BARYCRINUS PRINCEPS, N. SP. 
Page 368. 
Azygous side. 
Opposite side view . 
.!ESlPCRINUS BASILICUS, N. Sr. 
Page 869. 
Symmetrical view~ 

Azygous side view, with part of proboiICie. 

Basal view. 

SCHOENASTER LEGRANDENSIS, N. SP. 
Page 371. 
Ventral view. 

Dorsal view. 

Part of ventral side magnified 6! diameters. 

•AGANASTER, N. GEN. 
:, Page 372. 
Dorsal :view of Ag&naster gregarine, with points of ra18 broken oft. 
Dorsal side of arm magnified. 
'AGANASTER (?) SP. 
FII~eI872. 
Ventral side. 

Part of t/le same u!tagnified • 

. 
N. 8P.TRoos....oc~NUS ;~TIDULU8,
I 
, .• pagef73. . 

Is a small specim~. , 

A large specimen With J~wer en1 broken oft'. 

I 
Pr,ATE IX. 
t. 
I I¥: 
!~ 
I 

l>XPLANA.TION OF' PLA.T:BS. 
.' 
,PLATE 10. 
POTERIOCRINUS SUBRAMOSUS,'N. Sp. 
Page 365. 
Fig. 1. Azygous side view. Where the illustration show, only three plater! ~~ 
fore there is a bifurcation in an arm; the arms are injured. and proba~ , 
bly there ah()uld be four plates. 
SCAl'HIOCRINUS DISPARILIS, N. SP. 
Page 367. 

Fig. 2. A laqe ~,ecimen. 

SCAPHIOCRINUS GRANULIFERUS, N. SP. 
Pa~ 867. 

Fig. 3. Symmetrical side vi,ew. 

SCAPHliOCRINUS GRAPHJ;CUS, N. SP. 
Page 366. 

Fig. 4. Azygons side view. 

DELOCRINUS HEMISPHERIC US, Shumard. 
Page 370 .. 

Fig. 5. View 01 head with nearly complete anns. \ 

EUPACHYCRINUS MAG~STER, Miller and Gurley. 
, 
Page 371. 
Fig. 7. BlIBal plates lIB seen from below. 
- Fig. 6. As seen in the interior of the calyx. 
Fig. 8. Side view showing interior conical form of bllBals. 
ULOCRINUS, SP. 
Page 370. 
Fig. 9. Shows the circular cavity on tilt> lower side of the anchyloaed bllBals for 
the insertion and attachment of the end of the column. 
Figs. 10 and 11 show the Pentagonal opening through the anchylosed plates and 
radiating muscular impre88ions. 
Fig. 11. Is magnified 6+ diameters. , 
Fig. 12. Shows the convexity on the inner side of the basal plates.' 
Figs. 12 and 13 show the peculiar denticulations upon the edges of the plateI'!. 
Fig. 13. Is a magnified view,i6+ diameters. 
TROOSTOCRINUS NITIDULUS, N. SP. 
Page 373. 

Fig. 14. Summit view. 

ARCHAlJOciDARIS LEGRANDENSIS, N. SP. 
Page 373. 
Fig. 15. Natural size. ' 
1 
PLATE X. 
I¥. 
/4. 
~ I . .... ';'... 
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THE WORK. 
It is hard to estimate the value of the labors of the Geologists of Indi­
. ana in their efforts to acquire and publish the facts concerning the nat­
ural resources of the State, and the scientific information connected 
with the same. All the industries of the State are due to its natural 
resources; and the existence of valuable lands, minerals or other prop­
erties must be known before men can be induced to invest their )}'loney 
or labor in their development. 
It was mainly through the efforts of Professors Cox, Collett and Dr. 
Ryland T. Brown that the value of the immense coal deposits of the 
State became known to the world, and the same earnest workers first 
declared and published the value of the oolitic limestone deposits of the 
State, as well as that of many other valuable varieties of building stone. 
Professor Thompson, during his administration of the office, continued 
in the same line and devoted his efforts mainly to the work of develop­
ing the natural resources. 
To acquire a good, practical, working knowledge of the rock forma­
tions of the State, the student ~1Ust familiarize himself with the organic 
remains found in the rocks. These consist of the preserved forms of 
animal or vegetable organisms. So much importance is attached to 
these fossil remains that in almost every State or National Geological 
Survev, whenever a species hitherto unknown to science is found, a fun 
description of the same, with figures fully illustrating it is immediately 
published. These fossils are the characters by which the rocks are read, 
and whenever they are found in a stratum of rock, the practical Geolo­
gist will at once recognize the true position of the rock. 
To aid the students of this State in their geological studies, Prof. Col­
lett began in 1880 the publication of full descriptions and figures illus­
trating the various fossils found in Indiana. This work he continued, 
as the means at his command would admit, until he retired from the 
office in 1885. Some of his figures and descriptions were re-publications 
and others were wholly new. To illustrate the manner in which his 
work was appreciated, and the value attached to it by scientific men, it. 
\ 
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is only necessary to state that nearly everyone of the new figures pre­
pared by Prof. Collett has recently been reIJroduced by the Geological 
Survey of Pennsylvania. 
'fhe present State Geologist de~iI'es to contillue the puhlication of such 
discoveries :18 are wholly new, and connected with the geology or natural 
history of the State, and he has perfected arrangements by which this 
work may be done at a moderate cost to the State. This Report, COll­
taining ten new plates, and their accompanying matter, will he 
immediately followed hy the Seventeenth Report, which will contain 20 
plates and much additional scientific information. 
In additional to this valuable palreontological matter by Prof. S. A. 
Miller, the Seventeenth Report will contain an exhaustive report upon 
the building stones of the State by Maurice Thompson; the Geology of 
Steuben and ·Whitley Counties by Prof. Dryer; the Geology of Cass 
tmd ·Wabash Counties by Dr. Elrod and A. C. Benedict; Reptiles of the 
State by Prof. O. P. Hay, of' Butler University; Butterflies of the 
Htatc hy Prof. Blatchley, of Terre Halite; reports from the Natural 
Ga8, Oil and l\line Im,pectors, and much other valuable matter. 
THE FLORA OF DEARBORN COUNTY. 
The following list of plants embraces such as have been observed ill 
the vicinity of Lawrencebu.rgh, Indiana, by Dr. S. H. Collins, of that 
city, well known as a naturalist in Southeastern Indiana. Dr. Collins 
has taken great pains for several years past to study the plants of that 
region. This list is a valuable contribution from him, and he promises 
to add to it such plants as may he ohserved by him later on : 
A partial Flora of Dearhorn County, Indiana, and vicinity, i. e., 
Kentucky shore of the Ohio River, and Ohio shore of the Great Miami 
River. Classified by S. H. Collins, M. D., Lawrencehurgh, Indiana. 
(Authorities-Gray, Coulter an.:! 'Voods.) 
RANUNCULACElE. 
Clematis Virginiana. R. fascicnlaris. 

Anemone nemorosa. Delphinium azureum. 

Thalictrum anemonoides. D. tricorne. 

Hepatica tr'iloba. D. exaltatum. 

V {A. acutiloba. D. consolida. 
aI's. B. obtnsiloba. Cimicifuga racemosa. 
Ranunculus. acris. Aquilegia Canadensis. 
R. repens. Hydrastis Canadensis. 
R. bulbosus. Clematis Viorna. 
R. multifidus. 
MANGOLIACEiE. 
Liriodendron tulipifera. 
MENISPER)[ACE1E. 
Menispermum Canadense. 
ANONACE1E. 
Asimina triloba. 
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Jeffersonia diphylla. 
Podophyllum peltatum. 
Stylophorum diphyllurn. 
Dicentra cucullaria. 
D. Canadensis. 
Dfmtaria diphylla. 
D. laciniata. 

Arahis hesperid'oides. 

Viola clIcullata. 
V. puhescens. 
V. striata. 
V. rotundifolia. 
Sllponaria officinalis. 
Silene Virginica. 
Tilia L\mericana. 
Portulaca oleracea. 
1mpatienB pallida. 
1. fuh;a 

Geranium Rohertianum. 

G. maculatum. 

CephalanthHs occidentalis. 
Dipsacus sylvestris. 
25-GEOLOGY. 
BERBERIDACE1E. 
(Jalllophyllum thalictroides. 
PAPAVEltACEA<;. 
Sanguinaria (Janadensis. 
FUMARIACEll';. 
(Jorydalis fla vula. 
CRUCIFER1E. 
Capsella Bursa-pastoris. 
Lepidium Virginicum. 
Brassica sinapistrum. 
VIOLACEA:. 
V. lanceolata. 
V. pedata, var., hi-color. 
V. tri-color, var., arvensis. 
CARYOPBYLLACEl£';. 
Lychnis Githago. 
Stellaria media. 
TILIACElE. 
PORTULACACElE. 
Claytonia Virginica. 
OERANIACE}F~. 
Oxalis stricta. 
O. acetosella. 
O. violacere. 
RUBIAC'EJE. 
Houstonia crerulea. 
DIPSCElE. 
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CO",IPOSrl'JE. 
(The list of plauts of this order is very incomplete.) / 
Veruonia Novehoracensi;; .. 
Eupatorium purpurelllll. 
E. perfoliatulll. 
E. ageratoides. 

Agel'atum eonyzoides. 

Solidago mCllia. 

S. speciosa. 

S. altissima. 

Am brosia trifitla. 

A. ul'telllisimfolia. 
Rud beckia lad II iata. 
Lobelia cal'!liuali,;. 

Zanthoxylum AIlICl'icHnuIJI. 

HhulS glabm. 

Hhl18 toxicodendron. 

Viti~ cordii()lia. 
V. Labrusca. 
.i1<:sculus flava. 
A. glabra. 

AceI' saccharilllll. 

Ellonymus atroplIl'plIrclis. 
Trifoliulll Pl'atense. 
T. repene;. 
T. agrarilltll. 
Hclianth 1I8 Imtiflol'll8. 

;\raruta cotula. 

Achillea millefi)liulll. 

LellcanthellllllIl-vulgare. 

Inula Helenium. 

Erechthites hieracifolia. 

Cirsilllll pumilum. 

C. lanceolaturu. 

Lappa offieinalis. 

Taraxacum Dew-Iconis. 

Xanthium strlllIlariulIJ. 

L. ",yphilitica. 
ANAOAlmAOJ£il';. 
R. toxicodcud l'OIl, var., radiean~. 
R. aromatica. 
VITACE}I,;. 
Ampelopsis quinqllcfolia. 
A. rullum. 
A. dasycal'plllll. 
~egllndo aceroides. 
CeJastrlls Bcandens. 
L}XfUMINOSLl;. 
Cleditschia trieanthos. 
Gymnoeladlls Canadensi8 (rare.) 
Lathyru8 palustri8. 
Melilotu6 alba (Nat. introduced Melilotus offieinalis. (~at. intro­
from Europe.) duce!} from Europe.) 
Robinia p,;eudacaeia. Tl'if'olillm procumbcuH. 
Phaseolus perennir'. Medicago sativa. (Rather com-
Cercis Canadensis. mon; from GermallY.)· 
Cllssi~ Marilundica. Apios tuberosa. 
THE FLORA OF DEARBORN COUNTY. 

PRIlI-rULAOEJE. 

Dodecatheon Mendia. eNot common.) 
YERBENAC}g. 
Verbena bl'llcteosa. (Introduced from Illinois in baled hay.) 
Rosa blanda. 
R. rubiginosa. 
Ru bus villosus. 
R. occidentalis. 
R. strigosus. 
Hydrangea arborescens. 
a~llothera hiennis. 
Sedum ternatum. 

Pastinaca sativa. 

Conium maculatum. 

Sam bucus Canadensis. 

Plantago ma;jor. 

'recoma radicans. 

Verbascurn thapslIs. 

Linaria vulgaris. 

COllillSiu verna. 

'rrichostema dichotom11 m. 

.Mentha viridis. 

.M. Canadensis. 

Larnium amplexicaulis. 

Collinson1a Canadensis, 

Repeta glechomia. 

UOSACEJE. 
Cratregu8 coccinea. 

Cratregus flava. 

Fragaria Virginiana. 

Potentilla Canadensis. 

Spirrea opulifolia (rare.) 

SA XIFRAGACEJE. 
Saxifraga Virginiensi i. 
ONAGRAOElE. 
CRASSULACEit<;. 
UMRELLI.F1<cRA:. 
Erigcnia hulhol'<a. 
CAPRIFOLIACEJE. 
PLANTAGINACE.I£. 
P. 	aristata. (Introduced in haled 
hay from Illinois; has become u 
pest.) 
BIGNONIACEJE. 
Catalpa bignonioides. 
SCIWPHULARIACEJE. 
Scrophularia nodosa. 
Verbascum blattaria. 
Pentstemon digitalis. 
LARIAT.iE. 
N. cataria. 

Hedeoma plllegiO'ides . 

Monarda fistllloss" 

Physostegia Virginiana. 

Leucas Martinicensis. 

Scutellaria pilosa. 
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llex verticillata. 
Polemonium reptans. 
Phlox pilosa. 
Ipomoea purpurea. 
I. niL 
I. pandurata. 
Salanum nigrum. 
8. dulcamara. 
Asclepias cornuti. 
Fraxinus Americana. 
Asarum Oanadense. 
Phytolacca decandra. 
Rumex erispus. 
R. obtusifolius. 
Sassafras officinale. 
Phoradendron flavescens. 
Ulmus flava. 
U. Americana. 
Ulmus racemosa . 
Oeltis occidentalis. 
Platanus occidentalis. 
AQUIFOLIACElE. 
POLEMONACElE. 
Phlox paniculata. 
OONVOI~VULAOElE. 
Oonvolvulus-arvensis. 
Ouscuta arvensis. 
O. glomerata. 
SALANACElE. 
Datura stramonium. 
Physalis pubescens. 
ASOLEPIADAOElE. 
A. tuberosa. 
OJ~EACElE. 
F., quadrangulata. 
ARISTOLQCHIACELE. 
PHYTOLACCACElE. 
POLYGONACElE. 
R. acetosella. 
R. altissimus. 
LAURA-OElE. 
Lindera benzoin. 
J~RANTHACEA<~. 
URTICAOEJE. 
.Morus rubra. 
Urtica gracilis. 
U. dioica. 
PLANTANAOEA<:. 
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Polanisia graveolens. 
Juglans cinerea. 
•J. nigra. 
Carya sulcuta. 
Quercus alba. 
Q. prinus. 
Salix viminalis. 
S. sericea. 
S. longifolia. 
Malva rotundifolia. 
Arisrema triphyllum. 
Ruellia strepens. 
Typha latifolia. 
Iris versicolor. 
Smilax rotundifolia. 
Trillium sessile. 
T. grandifolium. 
T. erectum. 
T. var., alhum. 
Polygonatum giganteum. 
Aralia quinquefolia. 
Conophalis Americana. 
CAPPAlUDACEJE. 
JUNGLANDACEJE. 
C. tomentosa. 
C. porcina . 
C. alba. 
CUPlJLIFERJE. 
Q. acuminata. 	(Var. of prinu8 (?) 
Gray.) 
Q. rubra. 
SALICACEJE. 
Populus tremuloides. 
P. 	lIlonilifera. 
MALVACEJE. 
ARACElI':. 
ACANTHACEJE. 
TYPHACElE. 
mIDACElF:. 
Sisyrincbium Bermudiana. 
SMILACEJE. 
LlLIAOElE. 
Erythronium Americanum. 
E. albidum. 

Scilla Fraseri. 

Unelaria grandifolia. 

ARALIACElE. 
OROBANCHACElE. 
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CORNACE2E. 
::S-yl'lsa multiflom. Corn us florida. 
HYDROPHYLLACEiE. 
Phacelia Purshii. 
Tradescllntia pilosa. 
BORAGINACR1E. 
Mertensia Virginica. 
Calypremum procembens. 
ORCHIDACElFl. 
Cypripedium parviflorull1 (very rare). 
Orchis spectah!lis (mre). 
The following Pteri,dophyta have been found in Dearborn County, 
Ind., and vicinity, i. e., the Kentucky shore of the Ohio River, in 
Boone County, Ky., alld the Ohio shore of the Great Miami River, in 
Hamilton Count.y, O. Practically one field, formerly exceedingly rich 
in cryptogamous plants, but yearly becoming r,apidly less so, by reason 
of the cutting of trees and ground cultivation thereafter. 
ORDER I. EQUlSETACKIE. 
Equisetl1m arvense. 
E. hiemale. 
E. syl vatic 11 m. 
ORDER n. OPHIOGJ-DSSACEA:. 
Botrychinm lnnaria. 
ORDER ITI. FILICES. 
Adiantum peclatum. Aspidium acrostichoi<le8. 

Polypodium vulgare. Osmunda regelis. 

Pellrea atropurpurea. O. cinnamolIlea. 

CamptosorU8 rhizaphyllns. \Voodsia obtus!t. 

Onoclea seusibilis. Dick;;ouiu punctilobula. 

Pteris aquilina. 

• LIST OF SPECIMENS IN 1 HE STATE MUSEUM. 
After moving the 'specimem; belonging to the State l\IUSeUlll into the 
new and commodious rooms in the new State House, it was many 
months before new cases were prepared so that the work of classifying 
aud arranging could begin. Even then work could uot be done to 
advantage for the reason that only a little more than hal(the necessary 
eases were furnished, and the work of arranging the specimens in 
wologieal order eould not be satisfaetorily accomplished. It is the de­
i!ign to procure the remainder of the cases and then proceed with the 
work of permanently arranging all the specimens and classifying them 
zoologically. So far it has not been possible to do this and it is not pre­
tended that the following catalogue of specimens is any more than a provi.,­
ionallist. Following the list of' specimens in the State Cabinet is a list 
of duplicates with number of specimens also. 
In addition tu the species enumerated, there are yet llIany others ill 
tIle cullection that have not yet been reached, as thel'e are ,still about rulC 
hundred boxes of fossils' and other specimens to sort over, clasl<ify ami 
arrange. ,\Vhen this work is done the number of' species in the museum 
will be lal'gely augmented. Besides, the State Geologist has lately ac­
quired by purchase, at a very low price, the large and valuable collcc­
tion of Niagara fossils made by Drs. F. M. and Warren Howard, at St. 
Paul, Ind. This collection contains a large number of yaluable ;,;pecie~ 
hitherto unknown to science. 
J'LANT}E. 
There are a vast number of' Coal Measures and other plant remains in 
the State collection, embracing many species, but in the work of clean­
ing, classifying and arranging, they have not yet been reached. It is 
the design to begin work on these at a very early day. • 
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PROTOZOA. 
No.of 
Specimens. 

Astrcooapongia hamiltonensis, JJ1. &; TV., Upper Helderberg Group, 

. Clark Co., Ind. . . . . . . . . . . . . . . . . 3 

Astylospongia bursa, HaU, Niagara Group, Waldron, Ind. . 4 

A. pramwrsa, Hall, Niagara Group, Waldron, Ind. . . . . 27 

A. stellatim..suldata, Roemer, Niagara Group, Waldron, Ind. 9 

A. stellatim-sulcata, Roemer, Niagara Group, Louisville, Ky . 6 

A. stellati:m-8uleata, Roemer, from the Drift, Indianapolis, Iud. • 1 

Endothyra baiJeyi, HaU, 'Varsaw Group, Gosport, Ind. . . 1 

Eozoon canadense, Dawson, Laurentian Period, Canada. . . . 1 

F1,/,81,uina cylindrica, Fischer" Permian Group, Elk Co., Kan. . 3 

F. cylindrica, Ji'iseher, Permian Group, Greenwood Co., Kiln. ] 
F. cylindrwa, Fischer, Coal Measures, Tecumseh, Neb. . . . 1 

F. ventricosa, M. &; H., Coal Measures, from an Indian Mound in 
Wisconsin. . . .. ................. 30 

p~ obtUllUlJ, E. &; H., Warsaw Group, Lanesville, Ind. . .. 78 

Receptaculit88.'lwmispherie1l8, Hall, Niagara Group, Grant Co., Ind. 6 

R. lwInispheri.cu8, Hall, Niagara Group, Delphi, Ind. 	 2 

R. oweni, Hall, Galena Limestone, Grant Co., Wi". . . . . .. 1 

R. oweni, Hall, (talena Limestone, Iowa. . . . . . . . .. .. 1 

Receptaculities 8'ubturbinatus, Hall, Niagara Group, Hartsville, Ind. 1 

Strmnatopora concentri.ca, GoldfU88, Niagara Group, Louisville, Ky . :3 

S. 	constellata, Hall (Coonostroma constellatum), Upper Helderberg 

Group, Logansport, Ind . . . . . . .. . . . . . . .. 1 

S. 	constellata, HaU, See above, Upper Helderberg Group, Falls of 

the Ohio . . . . . . . . . . . . . . . . . . . . . .. 1 

S. 	dectuntm, Nicholson (Syringostoma densum), Upper Helderberg 

Group, Charleston, Ind. . . . . . . . '. . . 1 

S. granulata, 	 Nicholson, Upper Helderberg Group, Falls of the 

Ohio. . . . . . . . . . . . . . . . . . . . . . . .. 5 

S 	 mammillata, Nicholson, Upper Helberberg Group, Falls of the 

Ohio. . . . . . . . . . . . . . . . . . . . . . . .. 3 

S. rnammillata•. Niclwlson, Upper HeJderberg Group, Clark Co., Ind.' 2 

S. mammillata, NWholson, Upper Helderberg Group, Drift, Delphi, 

Ind......... -. . . . . . . . . . . . . . . .. 1 

S. 	 ·montWulifera, W. &; M. (Co311ostroma monticuliferum), Upper 

Helderberg Group, Falls of the Ohio. . . . . . . . . .. 1 

S.rwduZata, Nwlwlson, Upper Helderberg Group, Clark and Cass 

Counties, Ind . . . . . . . . . . . . . . . . . . . .. 4 

.S. nodulata, J..Viilwlson, Upper Helderberg Group, Falls of the Ohio. 2 

S. perforata, NWholson, Upper Helderherg Group, Cass Co., Ind.. 25 

S. 	 8ub8triatella, Nicholson, Upper Helderberg Group, Falls of the 

Ohio". . . . .. ...... 1 
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cmLENTERATA. 
No.of 
~pecimen8. 
Acerlmlaria davidsoni, E. &; H.. Upper Helderberg Group 19 
ACrliphyllnm oneidamse, Billings, Upper Helderberg Group 10 
Agari,cia rotata, Goldf1iS8, Puesseux (Ardennes), France . 1 
Alveolites cml.~tam, Davi.~, Upper Helderberg Group, Falls of the 
Ohio ..... '. . . . . . . . . . .. . ..... . 1 
A goldfnssi, Billings, Upper Helderberg Group, Delphi, Ind. . 1 
A. mcgastoma, Winchell, Upper Helderberg Group, Falls of the Ohio. 1 
A. minimu8, Davis. Upper Helderberg Group, Falls of the Ohio. 3 
A. morda.rc, Davis, Upper Helderberg Group, Falls of the Ohio. 7 
A. niagal'emis, Rominger, Niagara Group, I~oui8ville, Ky . . . 1 
A. rockfordensis, Hall, Chemung Group, Cerro Gordo, Iowa . . 3 
A. squamosus, Billings, Upper Helderberg Group, Falls of the Ohio 3 
Atveopora ramosa U), Michelin, Coralline Bed, Peusseus (Ardenne) 
France ... , ................. . 1 
Ampl.exw3 coralioides, :Jowerby, Warsaw Group, Lanesville, Ind 52 
A. fragilis, W. &; St. J, Keokuk Group, Providence, Ind . . 12 
A ..~humardi, 1Ifilne·Edwards, Niagara Group, Louisville, Ky . 20 
A. ,~humardi, jtfilne-Edu)ards, Niagara Group, Charlestown, Ind. 34 
AmpleXliS, yandelli; E. &; H., Upper Helderberg Group, Falls of the 
Ohio. . . . . . . . . . . .. . ......... . 8 
Aul.acophyllwn 	 Imwaturn , D' Orbigny, Hamilton Group, Iowa City, 
Iowa. . . . . . . . . . . . . . . . . . . . . . . .. 1 
A. trisculcatu'm, Hall, Upper Helderberg Group, Charlestown, Ind 2 
Aulopora gigas, Rmninge-r, Keokuk Group, Crawfordsville, Ind. 2 
A. gigas, Rominger, Keokuk Group, Fordyce, Ind. . . 6 
A. gigas, Rominger, Keokuk Group, Edwardsville, Ind. . . . 1 
A. gigas, Rominger, Warsaw Group, Lanesville, Ind. . . .. 25 
BaryphyUum d'orbignyi, E. &; E., Hamilton Group, Charlestown, 
Ind ............ '. . . . . . . . . . 12 
Blothrophyllum 	ac;uminatum (!), Hall, Upper Helderberg Group, 
Falls of the Ohio. . . . . . . . . . .'. . .' . . . . .. 2 
B. 	approximatum, Nwholson, Upper Helderberg Group, Falls of the 
Ohio. . . . . . . . . . . . .. ...... 4 
B. 	decorticatum, Billings, Upper Helderberg Group, Falls of the 
Ohio. . .. . . . . . . . . . . . . . . . . . . . .. 17 
B. (lecortwafum, Billings, Upper Helderberg Group, Sedalia, Mo . 3 
B. promissum, Hall, Upper Helderberg Group, Falls of the Ohio. 17 
B. sessile, Davia, Upper Helderberg Group, Falls of the Ohio.. 5 
B: zaphre-ntiformu, Davis, Upper Helderberg Group, Clark Co., Ind 9 
Caseeola attenuata, V. jf. Lyrm, Niagara Group, Louisville, Ky . 1 
C. tenn6'88een.~is, Roomer, Niagara Group, Louisville, Ky. . 4 
Collopor-a punetata, Hall, St. Louis Group, Lanesville, Ind. .. 2 
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Campophyllllin nanu/lt, if. &: lJ~, Hamilton Group, .Floyd Uo., Iowa 4 
Oera1YWpff/'a confl'l.lf!lniJ, Hall, Niagara Group, Waldron, Ind . . .. 4 
Chetetes caroolla/rius, WlYrthen, Permo-Carboniferous, Elk Co., Kan. 6 
C. fttrcatu..~, Rall, Hamilton Group, Cerro Gordo, Iowa. . . . .. 12 
C. milleplYraceuB, E. &: H., Coal Measures, NewbUl'g, Ind. . . .. 1 
C.milleplYracellJ3, E. &: H, Permo-Carboniferous, Greenwood, Co., 
Kan ............. ' ........... . 
Chonophyllwn mag71ijiml1n, Billings, Upper Helderberg Group, Palls 
of the Ohio. . . . . . . . . . . . . . . . . . . . .. 2 
C. magnijicum, Billings, Upper Helderberg Group, Logansport, Ind. 2 
C. niagarense, Hall, Niagara Group, 'Waldron, Ind ...... . 1 
C. ponderowum, Rominger, Hamilton Group, Charlestown, Ind. . . 1 
Oladopora aspera, Rominger, Upper Helderb!;lrg Group, Falls of the 
Ohio. . . . . . . . . . . . . . . . . . . . . . . . . 2 
C. bifu.ua, Davi.~, Upper Helderberg· Group, Falls of the Ohio . . 1 
C. eryptOOelUJ, Billings, Upper Helderbe~g Group, Falls of the Ohio 4 
C. expatiata, Roemer, Upper Helderberg, Falls of the Ohio. . . . 1 
C. jisheri, Billings, Upper Helderberg Group, Falls of the Ohio. . 2 
C . .imbricata, Roemer, Upper Helderberg Group, Falls of the Ohio 2 
C. l.ahioBa, Billings, Upper Helderberg Group, Falls of the Ohio 4 
C. laqtwata, Roemer, Niagara Group, Louisville, Ky. . . . . . 1 
C. ornata, Roemer, Upper Helderberg Group, Jeffersonville, Ind 
C. lYrnata, Roerner, Hamilton Group, Clark Co., Ind..... . 7 
C. reticulata, Hall, Niagar<i Group, Louisville, Ky . . . • . . .) " 
C. rllbu.~ta, Roemer, Upper Helderberg Group, Falls of the Ohio -l 
C. robllsta, Rominger, Upper Helderherg Group, Logansport, Ind. 2 
e. ve·rticillata, W. &: M., Niagara Group, Louisville, Ky . . . . . 7 
C'·ixiophyllwn c071;igerwnt, Rominge'l', Upper Helderberg Group, :Fal1s 
of the Ohio. . . . . . . . . . . . . . . . . . . . . . 2 
Coleophyllum, pyriform.e, Hall, Hamilton Group, Falls of the Ohio. 2 
C. pyriforme, Hall, Upper Helderberg Group, Columbus, Ohio. . 1 
Colnmna:ria, alveolata, Trenton Group, Button Bay Island, Vt. . . 1 
Orepid<pltyUwm a;rohiaci, Billings, ,Upper Helderberg Group, Falls of 
the Ohio ....................... . 5 
C. a;rchiac~, Billings, Upper Helderberg Group, Newton Co., Ind. ] 
C. archiaei, Billings, Upper Helderberg Group, Iowa, . . . . . 8 
C. arch:iaci, Billings, Upper Helderberg Group, Leroy, N. Y. . 1 
C. archiaci, Billings, Upper Helderherg Group, Logansport, Ind. I 
O. a;rchiaci, Upper Helderberg Group, Charlestown, Ind. 2 
Cyathophylltl'Tn arctifossa, Ha,ll, Upper Helderberg Group, Falls of 
the Ohio . . . . . . . . . . . . . . . . . . . . . . . 4 
C. 	 b)',micome, Rominger, Upper Helderberg Group, Falls of the 
Ohio. . . . . . . . . . . . . . . . .. . . . . . 13 
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C. 	comiculwn, itlilne-Edwm'w, Upper Helderberg Group, Falls of 
the Ohio ......... , .....•.... <) ., 
C. 	eiirnielllllnt, Milne·Edwards, Upper Helderberg Group, Charles-
town, Iud ...................... . 40 
C. davidillmi, ;.lIilne-Edwards, Upper Helderberg Group, Hartsville, 
Illd . . . . . . . . . . . . . . . , . . . . . . . . . 1 
('. gemmat'Um, Hamilton Group, Bethany,.N. Y ....... . 1 
() IJeniculatum, Rominger, Upper Helderberg Group, Bartholomew 
nCo.. Ind ...................... . {) 
f'. !JI'eeTiii, DmJis, Upper Helderberg flroup, Falls of the Ohio . . 1 
C. lwughtoni, Rominger, Upper Helderberg Group, Hartsville, Ind. 1 
O . .1l1uene, Rominger, Upper Helderberg Group, Falls of the Ohio. 24 
C. iuvene, R()minger, Hamifton Group, Independence, Iowa . . 1 
C. wdipU8, Davis, Upper Helderberg Group, Falls of the Ohio. !) 
C. liOOillam, Davis, Upper Helderberg Group, }<'alls of the Ohio. 6 
C. ra.d:icula, Roming~'T, Niagara Group, I""ouisville, Ky. . ',' . 66 
C. rad'iel1la, Rominger, Niagara Group, 'Valdron, Ind ..... 10 
C. 	 robulltWln, Hall (name preoccupied, Miller), Hamilton Group, 
Iowa City, Iowa. . . .. ............. . 
C. rl1gos'wm, E. & H., Upper Helderberg Group, Logansport, Ind. !) 
C. rugosum, E. & H., Upper Helderberg Group, Falls of the Ohio 3 
C. l'ugo8U1n, E. & H., Upper Helderberg Group, Clark Co., Iud 8 
C. t(}1'natnm, Da'vi;s, Upper Helderberg Group, Charlestown, Ind. 
C. validl1m, Hall, Upper Helderberg Group, Columbus, Ohio. . 6 
C. ualiduln, Hall, Upper Helderberg Group, Falls of the Ohio 11'5 
.	C. ,'cyp!tns, R()m-ingel', Hamilton Group, Charlestown, Ind . . . 7 
Cyathophyllum sp., Hamilton Group, Iowa City, Iowa . . . . . 2 
C!/stiph:yllum ameriualtu?n, E & H., Upper Helderberg Group, Clark 
Co., Ind . . . . . .. .............. . 11 

C. amBrioon'um, .E. & H., Hamilton Group, Bartlett's Mills, Ontario 2 
C. U'lllerieanum, .E. & H., Hamilton Group, Johnson Co" Iowa. . 4 
C. arneri{:an'Uln, E. & H., Hamilton Group, Independence, Iowa . 1 
C. americw7wm, E. & H., Upper Helderberg Group, ·Woodstock,. 
Ont ... , .. , ... ' ........... . 2 
C nettlerothi, Davis, Upper Held~rberg Group, Louisville, Ky 
C. niagarense, Hall, Niagara Group, Louisville, Ky. . . . . 2 
C. ohioense, Nicholson, Upper Helderberg Group, Ohio. " . . 
C. 	 squamosum, Niclwklm, Upper Helderberg Group, Falls of the 
Ohio. . . .. . ................. . 1 
G. 8uleatum, Billings, Upper Helderherg Group, Falls of' the Ohio. 18 
C. 	 1)f',~iculosum, Goldfll:88, Upper Helderberg Group, Falls of the 
Ohio and Colnmbus, Ohio. . . . . . . . . . . . . . . . 
ViphyphyU'Um 	 arurul-inaeewn, Billings, Upper Helderberg Group, 
Falls of the Ohio. , . , . , , . . . . . , . ... . . . 
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D. arundincroeum, Billings, Upper Helderberg Group, Logansport, 
Ind ...... : . . . . . . . . . . . . . . . . . . 1 
D. apertum, HaU, Upper Helderberg Group, Falls of the Ohio. 4 
D. crespirosum, HaU, Niagara Group, Delphi, Ind ..... " 13 
D. ~m, Hall, Niagara Group, Grant Co , Ind. . . .. 10 
D. ooUigaJum, Billings, Upper Helderberg Group, Falls of the Ohio '4 
D. dimduum, DAvis, Niagara Group, Louisville, Ky. . . . . 4 
D. huronicum, Rominger, Niagara Group, Charlestown, Ind. . 1 . 
D. huronic'um, Billings, Niagara Group, 'Vabash, Ind. . 2 
D. huronicum, Billings, Niagara Group, Louisville, Ky . . . 1 
D. stramineum, Billings, Upper Helderberg Group, Logansport, Ind 2 
D. stramineum, Billings, Upper Helderberg Group, Falls of the Ohio 15 
D. 8tramineum, Billing6, Upper Helderberg Group, N. Y.. . .. 2 
D. stramineum, Billings, Upper Helderberg Group, Charlestown, 
Ind. • . . . . . . . . . . . . . . . . . . . . . . .. 1 
Duneanella OOrealis, NieJwlson, Niagara Group, Hartsville, Ind. . 100 
EridQphyUum ~m, E. &; H., Niagara Group, Louisville, Ky. 10 
E. strictum, E. &; H., Upper Helderberg Group, Falls of the Ohio 1 
E. strictum, E. &; H., Upper Helderberg Group, Charlostown, Ind 2 
Faviste1la steilata, Hall, Hudson River Group, Fayette Co., Ind. 6 
F. steilata, Hall, Hudson River Group, Madison, Ind. . . . .. 12 
F. std.lata, Hall, Hudson River Group, Richmond, Ind. . • .. 7 
Favowites amplissimus, Davis, Upper Helderberg Group, Falls of the 
Ohio. , ..................... . 
F. arbor, Davis, Upper Helderberg Group, Falls of the Ohio. .. 8 
F. cariosus, Davis, Upper Helderberg Group, Falls of the Ohio.. 1 
F. 	caVtl1'nosa, Rominger, Upper Helderberg Group, Falls ·of the 
Ohio. . . . . . . . . . . . . . . . . . . . . . . .. 6 
F. canadensis, Billings, Upper Helderberg Group, Falls of the Ohio I) 
F. clausus, Rominger, Upper Helderberg Group, Falls of the Ohio 3 
F. clelandi, Da'l!is, Upper Helderberg Group, Falls of the Ohio.. 6 
F. cristatus, E. &; H., Niagara Group, Louisville;Ky. . . . .. 22 
F. t!JIfIW8U8, Davis, Upp~r Helderberg Group, Falls of the Ohio. 18 
F. digitatus, Rominger, Hamilton Group, Iowa City, Iowa . . .. 6 
F. emmonsi, Rominger, Upper Helderberg Group, Falls of the Ohio 3 
F. emmonsi, Rominger, Upper Helderberg Group, Charlestown, Ind 13 
F. 	epidermatus, Rominger, Upper Helderberg Group, Charlestown, 
Ind.. . . . . . . . . ;'. . . . . . . . . . . . . .. 5 
F. 	epidermatus, Rominger, Upper Helderberg Group, Falls of the 
Ohio. . • . . . . .. ............... 5 
F. epiderma.tus, Rominger, Upper Helderberg Gronp, Bartholomew 
Co., Ind. . . . . . . . . . . . . . . . . . . . . .. 1 
F. 	epidermatU8, Rominger, Upper Helderberg Group, Genesee Co., 
N·. Y • • • . • . . . . . . . . . .. .....•. :3 
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E. 	epidermatus, Rom'inger, Upper Helderberg Group, Logansport, , , 
Ind .....................' .. " 4 
F. fav08UB, GoldfW!B, Niagara Group, Louisville, Ky. . . . . ., 4 
F. fuBfIif<rrmis" Davis, Upper Helderberg Group, Falls of' the Ohio . 1 
F.forbesi var. oooidentalia, HaU, Niagara Group, Waldron, Ind,.. 63 
F. hamiltonemia, Rominger, Hamilton Group, Drif't, Juper Co., Iud. 1 
F. hamilt0nen8i8, Rominger, Hamilton Group, Iowa City, Iowa .. 1 
F. Jlamiltonensia, Rominger, Hamilton Group, Bethany, N. Y. .. 1 
P. hernilphericUB, Y. & S., Upper Helderberg Group, Falls of' the 
Ohio. . • . . . . . . . . . . . . . . . . . . . . .. 9 
P. hemiapheriCUB, Y. & S., Upper Helderberg Group, Charlestown, 
Ind ......... ',' . . . . . . . . . . . . .. 1 
F. 	lwmifpherwUB, Y. & S.) Upper Helderberg Group, Logansport, 
Ind . . . . . . . . . . . . . . . . . . . . . . . .. 1 
P. hispidUB, Rominger, Niagara Group, 'Delphi, Ind. . . . . .. 1 
F. limitaTis, Rominger, Upper Helderberg Group, Logansport, Ind. 15 
F. limitaris, Rominger, Upper Helderberg Group, Falls of'the Ohio. 3 
F. mundulUB, Davis, Upper Helderberg Group, Falls of'the Ohio I' 
F' niagarensis,' Pall, Niagara Group, Waldron, Ind, . . 1 
F. niagarensis, Hall, Niagara Group, Charlestown, Ind.. . 1 
F. niagarensis, Hall, Niagara Group, Louisville, Ky. . . . 2 
F. niteilus, WincheU, Hamilton Group, Genesee Co., N. Y . 1 
F. ObliqUU8, Rffminger, Niagara Group, Louisville, Ky. . . 1 
F' placenta, Rominger, Upper Helderberg Group, Falls of'the Ohio. 1 
F. 	pleurodictyo-ides, Nicholsffn, Upper Helderberg Group, Charles-
town, Ind. . . . . . . . . . . . . . . . . . . . . . 1 
F. proximu.~, Davis, Upper Helderberg Group, Falls of'the Ohio 2 
F. proximu8, Doois, Upper Helderberg Group, Columbus, Ohio. 3 
P. pyrum, D'wmiJ, Upper Helderberg Group, Falls of'the Ohio. 10 
F. radiatU8, Rominger, Upper Helderberg Group, Falls of' the Ohio. 5 
F. radiatuA3, Rominger, Upper Helderberg Group, Hartsville, Ind. 1 
F. 	radicif<rrmis, Rominger, Upper Helderberg Group, Falls of' the 
Ohio. . . . . . . . . . . . . . . . . . . . 7 
P..pinigeru8, Hall, Niagara Group, Waldron, Ind . . . . . ., 28 
F. spongilia, Rominger, Niagara Group, Waldron, Ind. . . . .. 10 
F. tuiJeroBUB, Rominger, Upper Helderberg Group, Charlestown, Ind 2 
F. tuberoBUB, Rominger, Upper Helderberg Group, Falls of'the Ohio 1 
F. 	tuberosns, Rominger, Upper Helderberg Group, Crab Orchard, 
Ky. . . . . . . . . . . . . . . . . . . . . . . . .. 1 
F. tuber08u.~, RO'minger, Upper Helderberg Group, Leroy, N. Y.. 1 
P., t1J.rbirmtns" Billings, Upper Helderberg Group, Falls of the Ohio. 1 
F.~l6nlt8t·us, Hall, Niagara Group, Louisville, Ky. 4 
Ji'. venustus, HaU, Niagara GrouPI Delppit Ind : • • • • .. • ,. 1 
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p'i~tltlipol'a ace,·vttlom. Rominger, Upper Helderberg Group, Falls 
of the Ohio . . . . . . . . . . . . . . . . . . . . .. 4 
Hadro-phyUuln If Orlrigny, E. &; H., Hamilton Group, Clark Co., 
Ind....•................ _ .. 125 
Halysites eatenviatu8, I..Iin:n, Niagara Group, Charlest()wn, Ind. 1 
H. (;atenulatus, Linn, Niagara Group, Louisville, Ky . . . . 12 
H. lamyintil:ilYUS,' Goldfu88, Niagara. Group, Delphi, Ind. . . . 1 
HelifYphyllmrn coalitum, Rorrtinger, Upper Helderberg Group, Delphi, 
Ind. . . . . . • . . . . . . . . . 2 
H. 	coalitu!rn, Rominger, Upper Helderberg Group, Fall;; of the 
Ohio ..... , .................. 1 
H. eoalitwn, Rmninger, Upper Helderberg Group, Drift, Delphi, Ind 1 
lL exiguum, Billings, Upper Helderberg Group, Falls of the Ohio. 35 
H. ·gernmatum, Hall, Upper Heljierberg Group, Falls of the Ohio. 3 
H. germnij'trl'um, Hall, Upper Helderberg Group, Falls of the Ohio, 3 
H. flalli, E. &: H., Hamilton Group, Genesee Co., N. Y. 4 
H. halli, E. &; IL, Hamilton Group, Bethany, N. Y . . 6 
,H. halliU), E. &; H., Germany . . . . . . . . . . . 1 
H. halli, E. ({: H., Hamilton Group, Crab Orchard, Ky . 3 
H. halli, E. &; H., Upper Helderberg Group,Falls of the Ohio. 10 
H. halli, E. & H., Hamilton Group, Bethany, N. Y.. . . .. 4 
H. JlarVUln, Hall, Upper Helderberg Group, Falls of the Ohio .. 16 
H. 8cypitulWl, Hall, Upper Helderberg Group, Charlestown, Ind. . 4 
H. tMuimnrale; Hall, Upper Helderberg Group, Charlestown, Ind., 4 
H. tenuimurale, Hall, Upper Helderberg Group, Falls of the Ohio, 1 
Litlwdendron didwt()mu,s Goldft/.~', Coralline Limestone, Puesseux, 
·France . . . . . . . . . . . . . . . . . . . . . . .. 1. 
L. musialM'iat~um, lifichelin,. Coralline Limestone, Peusseux, France, 1 
L. slIbdiclwt()Tnus, St. Cassian: . . . . . . . . . . • . . . 1 
Litlwderulron sp., Coralline Limestone, Puesseux, France. . . 1 
Litlwlltroti<J/t canadense, Oastelna:u, St. I..Iouis Group, l\iollroe Co., 
Ind.......... , ........... 3 
L. canadense, Gasteloou, St. Louis Group, Putnam Co., Ind. 1 
L. calUuienlle, Castelnau, St. Louis Group, Orange Co., Ind 3 
L. m;icrostylnTn, White, Chouteau Group, Sedalia, l\fo . 1 
L. prolifer-wn, Hall, St. Louis Group, Monroe Co., Ind 1 
L. prolifernm, HaJj, Warsaw Group, Mitchell, Iud . . 1 
L. p!'oliferum, Hall, St. Louis Group, Corydon, Ind. . 1 
L. proliferurn, Hall, St. Louis Group, Lanesville, Iud. 11 
Lop/wphyllwn gaine.'!i, Davis, Niagara Group, Louisville, Ky 2 
L. ll'rolijel'ttTn, E. &. 11., Keokuk Gronp, Jasper Co., Ind. .15 
Lyeflia Americana, E. &; H., Niagal'a Group, Louisville, Ky . 1 
L. decil'iens, Rominger,· Niagar~Group, Louisville, Ky . . . 1 
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L. IJapillata, Rmninyer, Niagara Group, Luui;;ville, Ky . 1 
L. paroituha, Rominger, Niagara Group, Louisville, Ky . 8 
jfadrepora pall/tata, Miocene, 'Virginia. . . . . . . . . 1 
jfanon piIlilarme, Jf., St. Cassian. . . . . . . . . . . 4 
llfilleria laminata, Dam.~, Niagara Group, Louisville, Ky . 1 
llfil)helirtia'elappi, B &. H., Upper Helderberg Group, Falls of the 
Ohio. . . . . . .. ' .............. . 3 

M. clappi, B. & H, Upper Helderberg Group, Leroy Co., N. Y . 1 
M. con'1!exa, D' Orliigny, Upper Helderberg Group, Falls of the Ohio, 4 
iff. ~lindril)a, B. & H., Upper Helderberg Group, Falls of the 
Ohio. . . . . . . . . . . . . . . . . . . to 
JI. expansa, White, Chouteau Group, Sedalia, Mo. . 2 
Jl. t'at'08iWidea, Billi1Up, Upper Helderberg Group, Falls of the 
Ohio. . .. . . ~ . . ~ . . . . . .. . . . . ,jJ 
ilL insignis, Rmninger, Upper Helderberg Group, Falls of the Ohio. 1 
Jff. placenta, White, Chouteau Group; Sedalia~ Mo. . . . . . .. 3 
lL trochi1ictlS, RIYrninger, Hamilton Group, Bethany, N. Y . . .. 4 
Monticulipara approximata, Nichol.'Dn, Hudson River Group, }ladi­
son, Ind....... , ..... ' .... , 2 
If. altrita, '..Vicholson, Hudson Hiver Group, Madison, Ind. . . 1 
AI. brial'eus; Nichol8on, Hudson River Group, Madison, Ind. . 9 
Jf. cortican~, NiclwlBon, Hudson River Group, Richmond, Ind. 1 
M. dalii. B. & H, Hudson River Group, Madison, Ind . . 28 
M. discoidea, Ja1ile.~, Hudson River Group, Madison, Ind. . 14 
Jf. d·i.~ooidea, Jame.~, Hudson River Group, Richmond, Ind . 4 
111. fibro.~a, Goldlll.,~, Clinton Group, North Vernon, Ind. . 1 
·ill. filiasa, D' Orbigny, Hudson River Group, Richmond, Ind. II 
Jf. frondo8a, D' Orbigny, Hudson River Group, Madison, Ind. 9 
M. 'irregu[{1ri.~, D' Orliigny,.Hndson River Group, Hamilton County, 
Ohio. . . . . . . . . . . . . . . . . . . . . . :3 
j~[. Jamesi, Nichol8on, Hudson Hiver Group, Madison, I nd ~ ~ 
JJI. l?looperdon, &y, Hudson River Group, Madison, Ind. 2 
llf. montie'lda, Wkite, Hamilton Group, Iowa City, Iowa. . .'i 
M. ortoni, HaU, Hudson River Group, Madison, Ind. . . . 2 
M. papillata, lrIcCoy, Hudson River Group, Richmond, Ind. 2 
Jf. petechiali~. Niclwl8an, Hudson ,River Group, Richmond, Ind. 4 
llI. pe.f.fchialis, Nichol~Dn, Hudson River Group, Madison, Ind.. 8 
AI. petropolitanus, Pander, Hudson River Group, ·.Madison, Ind . 5 
Jf. pulchella, E. & H., Hudson River Group, Madison, Ind. . . 2 
M. rugosa, Hall, Hudson River Group, Madison, Ind. . . .. 84 
M. wuhpulchella, Niclwl8on, Hudson RiveI' Group, Madison, Ind. :1 
lL 81tbpu[cltella, Nichol8on, Hudson River Group, Hichmond, Iud. a 
jl[ontlivattia dichota1na, St. Cassian . . . . . . . . . . . . " 3 
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Omphyma Idokesi, Rominge1', Niagara Group, Louisville, Ky. . 5 

O. verrurosa Rafines<jUC &; Clifford, Niagara Group, Louisville, Ky. 21 

,PalreophyUum divarWam, Niiholson, Hudson River Group, Oxford, 

Ohio ••....................... 20 

P. divarieam, Niiholson, Trenton Group, Fisherville, Ky. . . . . 5 

Pachyphyl1um woodmani, White, Hamilton Group, Rockford, Io~a . 3 

P. woodmani, White, Chemung Group, Lime Creek, [owa . . . . 4 

PhilliplJ(Mf,rea giga.~, Owen, Upper Helderberg Group, Charlestown, 

Ind. '............... , ... , , ... . 1 

P. gigas, Owen, Hamiltoll Group, Solon, Iowa . . . . . . . . . 1 

P. vermmili, E. 	&; H., Upper Helderberg Group, Drift, Jasper 

County, Ind. . ................... . 1 

P. yandRlli, Rominger, Upper Helderberg Group, Charlestown, Ind. 2 

Plf.llN1Wp(Yl'a eiegam, Hall, Niagara Group~ Louisyi11e, Ky . 8 

P. fOllis, E. &; H., Niagara Group, St. Paul; Ind ....... . 2 

P. foUis, E. &: H., Niagara Group, Louisville, Ky ...... . 30 

Protare4 	papillata, Davis, Upper Helderberg Group, Falls of the 

Ohio ..............•.......... 1 

P. vetusta, Hall, Hudson River Group, Madison, Ind ..... . 26 

PiJychophyllum oonife:rem, Davi8, Upper Helderberg Group, falls of 

the Ohio ................. . 2 

P. knappi, Hall, Hamilton Group, Crab Orchard, Ky. . 6 

P. knappi, Hall, Hamilton Group, Iowa City, Iowa. . . 2 

P. tropamum, Davis, Hamilton Group, Crab Orchafd, Ky 1 

SteJlip(Y/'Q; antheloidea, Hall, Hudson River Group, Madison, Ind . 19 

S. polystmnella, Nicholson, Hudson River Group, Green Co., Ohio 1 

7 . Strepte1asma ffl'assum, HaU, Hudson.River Group, Richmond, Ind. 
S. conulus, Rominger, Niagara Group, Louisville, Ky . . . 3 

S. C(YI'niculum, Hall, Hudson River Group, Richmond, Ind . 10 

S. radicam, Hall, Niagara Group, Delaware Co., Ind .. 2 

S. radieans, Hall, Niagara Group, \Valdron Ind . . . . 34 

S. spongia:cis, Rominger, Niagara Group, Grant Co., Ind. 1 

S. !!pongia;x:is, Rominger, Niagara Group, Hartsville, Ind. 2 

StriaU;p(Yl'a alha, Daw, Upper Helderberg Group, Falls of the Ohio 3 

Striatopora cavernosa, Rominge1', Upper Helderberg Group, Falls of 

the Ohio ............' ......... . 3 

Stromhodes lnammillaris, Owen, Niagara Group, Charlestown, Ind. .' 3 

S. pentagonus, GoldfUl!8, Niagara Group, Charlestown, Ind 8 

S. pentagonus, GoldfU88, Niagara Group, Louisville, Ky . 4 

S. 8triatus, D' Orbigny, Niagara Group, Louisville, Ky:. . 12 

S. sfn'iatUs, D' Orbigny, Niagara Group, Charlestown, Ind. 1 

Syringopm-a 	hisingeri, Billing8, ppper Helderberg Group, Falls of 

the Ohio • . • . .. ............. 2 
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No. of 
Spocimens. 
S. 1Itacvurii, BiUiwJIi, Upper Helderberg Group, Falls of the Ohio. 2 
S. multaitenoota, McOhesney, Warsaw Group, Putnam Co., Ind .. 1 
S. muUaUenoota, JlcChesney, WarsRw Group. Lanesville, Ind . .. 2 
S. perelegans, BiUings, Upper Helderberg Group, Charlestown, Ind. 1 
S. tabulata, E. &; H., Upper Helderberg Group, Falls of the Ohio. 2 
S. tuhipor0ide8, Y. &; S., Upper Helderberg Group, Falls of the 
Ohio. . . . • . . . . . . . . . . . . . . . . . .. 5 
Tctralliumjihratum, Safford, Hudson Riv.er Group, .Madison, Ind.. 4 
T. jihrat1/,m, &ff(frd, Hudson River Group, Richmond, Ind. . .. 2 
'1'. fihratum var. minus, &fford, Hudson River Group, Madison, Ind 1 
Thecia major, Rffminger, Niagara Group, Louisville, Ky. . . .. 2 
T. minor, Rominger, Niagara Group, Louisville, Ky. . . • . .• 6' 
T. ramosa, Rominger, Upper Helderberg Group, Falls of the Ohio (j 
T. swindemana, GoldfusB, Niagara Group; Louisville, Ky. 1 
Tremaicporava;ria, Hall, Niagara Group, Louisville, Ky. '. .. 3 
Zaphrentis bilateralis, HalJ" Clinton Group, Madison, Ind. . .. 1 
Z. c-anooluta, Hall, Upper Helderberg Group, Falls of the Ohio. 3 
Z. cornWula, Lesueur, Upper Helderberg Group, Charlestown, Ind ]4 
Z. daiei, E. & H, Keokuk Group, Russellville, Ind. . . . . .. 15 
Z. datrisana, S. 	A. "Viller, Upper Helderberg Group, Falls of the 
Ohio. . . . • . . . . . . . . . . . . . . . . . . .. !) 
Z. 	davisana, S. A. Miller, Upper Helderberg Group, Charlestown, 
Ind.. . . . . . . . . . . . . . . . '. . . . . . • .. 4 
Z. dllplicataia, Hall, Upper Helderberg Group, Falls of the Ohio. 1 
Z. dawsoni, Wltitfi~, Keokuk Group, Crawfordsville, Ind. . . 1 
Z. eiegam, Hall, Upper Helderberg Group, Columbus, Ohio. .. 4 
Z. elegans, Hall, Upper Helderberg Group, Falls of the Ohio.. 41 
Z. exiguum, Billings, Upper Helderberg Group, Falls of the Ohio. 5 
Z. foliata, HalJ" Upper Helderberg Group, 1!1alls of the Ohio. .. 7 
Z. gigantea, Raji:hesqtte, Upper Helderberg Group, Falls of the Ohio 20 
Z. glans, White, Burlington Group, Burlington, Iowa. . . . .. 1 
Z. greenana, Dams, Upper Helderberg Group, Falls of the Ohio . 1 
Z. herzeri, Hall, Upper Helderberg Group, Charlestown, Ind... 3 
Z. nitida, Hall, Upper Helderburg Group, Falls of the Ohio. •. 4 
'Z. profunda, Hall, Upper Ilelderberg Group, Falls of the Ohio. 7 
Z. prolijica, Billings, Upper Helderberg Group, Columbus, 0.. 1 
Z. prolifi,ca, Billings, Upper Helderberg Group, Falls of the Ohio. 13 
Z. rajinesquii, E. &: H, Upper Helderberg Group, Falls of the Ohio 11 
Z. salida, Hall, Chemung Group, Lime Creek, Iowa . 2 
Z. spinulifera, Hall, Warsaw Group, Lanesville, Ind . 50 
Z.' 8pinulifera, Hall, St. Louis Group, Rockhaven, Ky . 15 
Z. 8pimuifera,' Hall, St. Louis Group, Pella, Iowa. . . 1 
Z~ IJpinulosa, E. & H, St. Louis Group, Orange Co., Iod • 8 
,26-GJ:Ol<OOY. 
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Z. wpimdosa, E. & H., Chester Group, Leavenworth, Ind 30 
Z. spusa, Hall, Upper Helderberg Group, Falls of the Ohio. 1 
Z. stok&i, E. & H., Niagara Group, Grant Co., Ind. . . . . 2 
Z. tl1b[{!da. Rmninger, Upper Helderberg Group, Falls of the Ohio 2() 
Z. unica, Davis, Upper Helderberg Group, Falls of the Ohio. . [) 
Z. yaruieUi, Hall, Upper Helderberg Group, Falls of the Ohio. 4 
Z yandel1i, Hall, Upper Helderberg Group, Falls of the Ohio. 8 
EcnINODERMATA. 
Actinoorinus lowii, Hall, Keokuk Group, WashillgtOll and Monroe 
Counties, Ind . . . . . . . . . . . . . . . . • 4 
A. multiradiatus, Shurnard, Burlington Group, Burlington, Iowa. 2 
A. pernodosus, Hall, Keokuk Group, Crawfordsville, Ind. . 2 
A. proboscidialu, HaU, Burlington Group, Burlington, Iowa 1 
A wp., Keokuk Group, Rockhaven, Ky. . . . . . 1 
A. sp. , Upper Helderberg Group, Falls of the Ohio . 2 
A. 8p •• Burlington Group, Burlington, Iowa .... 
A. sp., Burlington, Group, Curryville, Mo. . . . . 2 
Agaricocrinus, sp., showing basals, first radials and interradial plates, 
Keokuk Group, Crawfordsville, Ind . . .,. . . . 1 
"1. 8tellat~t8, Hall, Burlington Group, Louisiana, Mo. . . . . .. 2 
A.wortheni, HaU, Keokuk Group, Washington Co., Ind. . . .. 1 
Agas8'iwcrinus oonicu,s, O. & S., Kaskaskia Group, W·olf Creek, Ky. 1 
A. dactyliformu, Troost, Kaskaskia Group, Chester, Ill. . . 6 
A. gWboim~, Worthen, Kaskaskia Group, Chester, Ill. . . . . .. 2 
A. pentag(mus, Worthen. St. Louis Group, Orange Co., Ind. . .. 6 
Agelacrinus Lincinnatiensis, Roemer, Hudson River Group, Cincin­
nati, Ohio. . . . . . . . . . . . . . . . . . . . . .. 3 
Allopr08a1locrinus conicus, C. & L., Warsaw Group, Lanesville, Ind., 6 
Antphffracrinus 8pinobrachiatu.~, Hall, Burlington Group, Burlington, 
Iowa. . . . . . . . . . . . . . . .'. . . . . . . .. 1 
A. mminalis U), HaU, Keokuk Group, Fountain Co., Ind. . .. 3 
Aneyrocrinus bttlboltus, Hall, Upper Helderberg Group, Charlestown, 
Ind. . . . . . . . . . . . . . . . . . . . . . . . .. 19 
Aneyrocrinus bulbosus, Hall, Upper Helderberg Group, Falls of the 
Ohio. . . . • . . . . . . . . . '. . . . . . J6 
Arc~a1'i8 keoituk, HaU, Keokuk Group, Bono, Ind. . . . .. 5 
A. norwoodi, Hall, Kaskaskia Group, Orange Co.• Ind. . . . .. 4 
A. wwtlumi, HaU, 65 plates, 48 spines; St. Louis Group, Lanes­
ville, Ind. . . . . . . . . . . . . . . . . . . . . . . 
Ba1"ycrinus herculeus, M. & Tv., Keokuk Group, Crawfordsville, 
Ind: . . . • . •. . ............... . 
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B.lIUl1JUlter, HaU, Keokuk Group, Lanesville, Ind . . . . . 

B.pentagonU8, Worthen, Keokuk Group, Crawfordsville, Iud . 

B. stellatU8, Troost, Keokuk Group, Crawfordsville, Ind. . 
B. tumidU8, HaU, Keokuk Group, Monroe Co., Ind. . .'. 

BatoorinuB requaliB, HaU, Keokuk Group, Smithville, Ind 

B. biturbinatU8, HaU, Keokuk Group, Bono, Ind. . . 
B. roroli, Hall, 'Varsaw Group, Lanesville, Ind . . . 
B. 	chrUJiyi, Shumard, Burlington Group, Burlington, Iowa, and 
Louisiana, Mo. . . . . . . . . . . . . . . . 
B. wosidactylU8, L. &: C., Warsaw Group, Washington Co., Ind. 
B. indianensis, D. &: C., Keokuk Group, Crawfordsville, Ind. 
B. irrcgularis, Oasseday, Warsaw Group, Spergen Hill, Ind. 
B. lagunculU8, HaU, Keokuk Group, Smithville, Ind. . 
B. mundultM, HaU, Keokuk Group, Edwardsville, Ind. 
B. nashviUm, HaU, Keokuk Group, Crawfordsville, Ind 
B. planodiscU,8 (1), Hall, Keokuk Group, Bono, Ind. . 
B. pyriformis, Shumard, Burlington Group, Burlington, Iowa. 
B. rotundU8, Shumard, Burlington Group, Burlington, Iowa . 
B. whitii, Wachsmmh &: Springer, Keokuk Group, Bono, Ind . 

CalceocrinU8 plates, Keokuk Group, Ky . . . . . . . . . 

C. plates, Upper Coal Measures, Fayette Co., III .. : .. 
OaryocrinuB ornatu8, Say, Niagara Group, Peru, Delphi and Clark 
Counties,' Ind . 
OatillocrinU8 bradleyi, M. &: w., Keokuk Group, Crawfordsville, 
Ind......................... . 
O!jUtlwcrinU8arboreus, M. &: w., Keokuk Group, Crawfordt5ville, Ind 
. C. m1tliibrachiatus, L. &: C., Keokuk Group, Crawfordsville, Ind.. 
C. polyro, Hall, Niagara Group, Waldron and Hartsville, Ind. 
C. potcrium, jf. &: W., Keokuk Group, Crawfordsville, Ind ... 
0. nucieu<l, Hall, :Niagara Group, Waldron, Ind. . . . . . . . . 
Dendrocrinu8 polydactylU8, Shumard, Hudson River Group, Clinton 
Co., Ohio ...................... . 
D. polydactylus, Shumard, Hudison River Group, Madison, Ind. 
D. polydactylU8, Shumard, Hudson River Group, Franklin Co., indo 
Dichocrinu8 	expart8U8, M. &: W:, Keokuk Group, Crawfordsville, 
Ind •.................. '. 
D. jimts, C. &: L., Keokuk Group, Edwardsville, Ind . 
D. ficus, C. &: L., Keokuk Group, Crawfordsville, Ind. 
D. seulptus, C. &: L., Keokuk Group, Monroe Co., Ind. 
D. simplex, Shumard, Warsaw Group, Lanesville, Ind . 

DorycrinU8 gouldi, HaU, Keokuk Group, 'Washington Co., Ind 

D. symmctricus, Hall, Burlington Group, Louisiana, Mo . . 
D. symmetricu8, Hall, Burlington Group, Burlington, Iowa. . 
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D. unioornis, O. &- S., Burlington Group, Burlington, Iowa 
D. spines, possibly those of Dorycrinus prrecursor, Hall, Corniferous 
Group, Lewis Hill, Clark Co., Ind. • • . . . . . . . • • 
Ectenoerinm simple;t, Hall, Hudson River Group, Cincinnati, O. 
E. simple:J;, Hall, Hudson River Group, Madison, Ind . 
Encrinm lillliformis, SchliJtheim, St. Cassian. . • . . . . . . . 
Eretmoorinm gp., Keokuk Group, Bono, Ind .. ' ....... . 
E. 'IIer'I'wuilanm, Shumard, Burlington Group, Burlington, Iowa . 
E. 'Ver'l'UJuiw.nm, Shumard, Burlington Group, Louisiana, Mo . 
E. ramuWsm, Hall, Keokuk Group, Unionville, Ind. • . • . 
.FJucalyptoerinm caiatus, Hall, Niagara Group, Hartsville, Ind. 
E. crelatus, Hall, Niagara Group, 'INaldron, Ind. 
E. cailatus Hall, Basal plates, Waldron, Ind . . 
E. erassus, Hall, Niagara Group, Waldron, Ind. 
E. erassu8, Hall, Vault pla,tes, Walpron, Ind. . 
E. crasaus, HaU, showing interbrachial plates and arms, Waldron, 
Ind. . . . . . . . . . . . . . . . . . . . '.' . 
E. erasau8, Hall, Basal and first radial plates, 'Valdron, Ind 
E. elrodi, Gorby, Niagara Group, Waldron, Ind. . . . 
'. 
E. ovalis, Troost, Niagara Group, 'Waldron, Ind. . .... 
E. gplendidus, Troost, Niagara Group, Charlestown, Ind .. 
Eugeniaerinus caryophyUatus, Goldfu8il, Jura, 'Vurtenberg, Germany 
Glyptal!ter inornatm, HaU, Niagara Group, 'Valdron, Ind ..... 
G. occidentalis, Hall, Niagara Group, Waldron, Ind. . . . . . . 
Glyptoerinus 	decad.actylw~. Hall, Hudson River Group, Cincinnati, 
Ohio. . . . . . . . . . . . . . . . . . . . . • • . .\ 
G. dyeri, J.lfedc, Hudson River Group, ~ladiBon, Ind. . . . . . . 
Gonia&eroidoerinus tuber08tt8, L. &: C., Keokuk Group, Crawfords­
ville, Ind. . . . . .. . ............. . 
GranaW(I'rinws 	norwoodi, O. &; S., Burlington Group, Burlington, 
Iowa ........................ . 
G. pisum, ]I.!. &; w., Burlington Group, Curryville, Mo. .' . . . 
He~ocrinu.s heterodactylus, Hall, Hudson River Group, Cincinnati, 
Ohio. : • . . . . '. . . . . . . . . . . . . . . 
Holaster elegans, Shumard. Cretaceous, Ft. Worth, Texas 
HoloeystiteB abnorrr~it!, HaU, Niagara Group, Madison, Ind. 
H. cylindriewl, Hall, Niagara Group, Madison, Ind .'. . 
H. pu8ttUosUS, S. A. Miller, Niagara Group, Madison, Ind 
H. ovatus, Hall, Niagara Group, ~Iadison, Ind . . . . . 

Ichthyocrinus laJVis, Conrad, Niagara Group, Pullman, Ill. 

L pucillu.s U), Hall, Niagara Group, Waldron, Ind. . . 

L sirwple:J;, Hall, Niagara Group, Waldron, Ind. . • . . 

Iocrip,t!8 IJUberasaUB, M. &; W., Hudson River Group, large slali 
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L B'"bcra8S'!(,8, M. &: w., Hudson River Group, Cincinnati, 0 • 3 

Lampte:rocrintt8 inftattt8, Hall, Niagara Group, Perry County, Tenn. 1 

~rwcrim(,8 ptt8iJ1tt8, HaU, Niagara Group, Waldron, Ind . . • • 14 

LWherwerintt8 crateriformiB, Hall, Hudson River Group, Cincinnati, 
Ohio. • • • . • . . . . • • • • . ...•.• 1 

L. dyeri, HaU, Hudson River Group, Cincinnati, Ohio. • 1 

Lyrioorintt8 1'WiliBBa, Hall, Niagara Group, Waldron, Ind . 27 

LysiJoystites rwdosus, HaR, Niagara Group, Madison Ind. . 1 

)Jfacrostylocrinus faseiatus, Hall, Niagara Group, Waldron, Ind. 2 

M. ornatus, Hall, Niagara Group, Waldron, Ind • • . . • . 1 

M. Iltriattt8, HaR, Niagara Group, Waldron, Ind . . . . .. 3 

M. Iltriatus vaT'. granvl<i8U8, Hall, Niagara Group, Waldron, Ind. 1 

JlariacriniB obconie-la, Hall, Niagara Group, Waldron, Ind., and 

Clark Co., Ind. . . . . • . . . . . . : . . : . . . . . 7 

Mar",upiocrintt8 tennelJSeensiB, Roemer, Niagara Group, Delphi, Ind. 2 

1lfegiBtocrinus 1"U{J08U8, L. &: C., Upper Helderberg Group, Falls of 

the Ohio ......•........... 2 

M. evan8i, O. &: S., Burlington Group, Burlington, Iowa. • • • . 1 

Me1nnites multipm'uB, O. &: N., large slab, St. Louis Group, St. Louis, 

Mo., on slab . . . . .. . . . . . . . . . . . . . . . . 16 

NeucleoorimlS verneuili, TT'OOBt, Upper Helderberg, Group, Colum­
bus, Ohio. '. . .. '. . . . . . .'. . . . . . . . .• . • 4 

Ne~wl/JOOrinus vernenili, TrOOBt, Upper Helderberg Group, Falls of 

the Ohio •••.................... 14 

Oltiocrintt8 iaxla, Hall, Hudson River Group, Madison, Ind. • . 1 

Oligoportt8 danre, jtf. &:. w., Keokuk Group, Lawrence Co., Ind. 2 

O. nobiliB, ill. &:. w., Keokuk Group, Edwardsville, Ind. . . . 1 

OnyClWC'l'inuB excuJ,ptus, L. &: C., Keokuk Group, Crawfordsville, Ind 6 

O. ramuu)81(,8, L. &; 0., Keokuk Group, Crawfordsville, Ind . . . 3 

Pentremites bW'lingtonensiB, 11f. &: W., Burlington Group, Burlington, 

Iowa .......•.......... 4 

P. ealycintt8, Lyon, St. Louis Group, Orange Co., Ind. 20 

P. cervinus, HaU, St. Louis Group; Orange Co., Ind 14 

P. c/terokew3, Trool4, Chester GroUPt Orange Co., Ind 4 

P. oonoidewl, HaR, St. Louis Group, Lanesville, Ind 230 

P. ()onoidet~~, Hall, 'Varsaw Group, Harristown, Ind. 150 

P. globosus, TrOOBt, St. Louis Group, Orange Co., Ind 4 

P. godoni, Deli'T'{J;Iwe, Kaskaskia Group, Meade Co., Ky 68 

P. goooni, DePranee, St. Louis Group, Orange Co:, Ind. 21 

P. god()ni, DePranee, Chester Group, Orange Co., Ind. 6 

P. koninclv-iana, HaR, Warsaw Group, Lanesville, Ind .. 35 

P. laternifor1nis, O. &: S., Warsaw Group, Bedford, Ind . 50 

P. latcrniformis, O. &: S., St. Louis Group, Harristqwn,Ind . 6 
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P. ooesu.s, Say, St. Louis Group, Orange Co., Ind 3 

P. pyriformis, Say, Locality unknown. . . . . • 2 

P. pyriformis, Say, Kaskaskia Group, Chester, III . 2 

P. p1{riformw, Say, Chester Group, French Lick, Ind 12 

P. aulcatu8,Roerner, St. Louis Group, Orange Co., Ind. 6 

P. symmetriCUR, Hall, St. Louis Group, Orange Co., Ind . 2 

P. syrnmetricu." Hall, Chester Group, Sandstone, Orange Co., Ind 1 

Pentremites columUIJ, Permo-Carboniferous, Fredonia, Kan. .. . 2 

PhyactocrinUIJ ventric08U8, j"Ieek & Worthen, Burlington Group, Bur­
ton, Iowa ....... ' ............... . 2 

PlatyerinUIJ bonotmsis, White, Keokuk Group, Bono, Ind. . . . . 13 

P. discoiikUIJ, O. & S., Burlington Group, Burlington, Iowa. . . 1 

P. hemisphericu8, ill. & W., Keokuk Group, Crawfordsville, Ind. 15 

P. leai, Lyon, Lower' Helderberg Group, Jeffersonville, Ind. 1 

P. pileifarmis, Hall, Burlington Group, Burlington, Iowa. 2 

P. plan'u.s, O. & S., Burlington Group, Burlington, Iowa. 2 

P. sarre, Hall, St. Louis Group, Lanesville, Ind. . . . . 31 

P. sil'u;rieu.~, Hall, Niagara Group, 'Valdron, Ind. . . . . 3 

P. yanikUi, O. & S., Burlington Group, Burlington, Iowa. 1 

Pisoerinu8 gemmiformis, S. A. llfiUer, Niagara Group, St. Paul, Ind 10 

P. glOO08U1J, Ringueberg, Niagara Group, St. Paul, Ind. . . . . 10 

P. n. s., Niagara Group, Marion; Ind . . . .... . . . . . . 12 

PoterioerinUIJ coreyi, Worthen, Keokuk Group, Crawfordsville, Ind. 7 

P. lwveyi, Worthen, Keokuk Group, Crawfordsville, Ind. . . . 3 

P. indianencW, ~lL & w., Keokuk Group, Crawfordsville, Ind .. 1 

P. penieiUiformis, Worthen, Keokuk Group, Crawfordsville, Ind . 1 

P. penicilliforlnis (?), Worthen, Keokuk Group, Crawfordsville, Ind 1 

PterotocrinUIJ capitali8, Lyon, Kaskaskia Group, Crittenden, Co., Ky 2 

Saccocrill!U8 christyi, Hall, Niagara Group, Waldron, Ind. . . . . 3 

S. OTnat1k~, H. & jlI, Niagara Group, Piqua, O. . . . . . • . • 1 

Scaphiacrinm reqllalis, HaU, Keokuk Group, Crawfordsville, Ind . 13 

S. coreyi, Jl. & w., Keokuk Group, Crawfordsville, Ind . . . 3 

S. delXUlactylus, ilL & W., Keokuk Group, Crawfordsville, Ind. 1 

S. gwsoni, White, Keokuk Group, Crawfordsville, Ind . 1 

S. gurleyi, White, Keokuk Group, Crawfordsville, Ind. 5 

S. robu.'lt1l8, Hall, Keokuk Group, Rockhaven, Ky. . 3 

S. unier!.s, Hall, Keokuk Group, CrawfordsviHe, Ina . 8 

S. hoveyi, ill. &; W. . . . . . . . • • . . . . . . 1 

S. depre88U8, ill. & W. . . . • • . . . . . • • • . 6 

SchiwblastUiJ melonoides, M.' & w., Burlington Group, Louisiana, Mo., 4 

StrotQerinUIJ asperrimu;;, M. .& w., Burlington Group, Burlington, 

Iowa. . . . • . . . . . • • . . . . . . • • • • 4 

S. edypUIJ, M. &- w., Burlington Group, Burlington, Iowa. . • • 2 

No. of 
SI,tlcimens. 
S. perumbro8U8, Hall, Burlington Group, Burlington, Iowa. 2 
Strotoorinus sp., Hall, Burlington, Group, Burlington, Iowa 1 
S. 8P., Burlington Group, Burlington, Iowa. . . . . .. 1 
SY1l.bathoerinus 	8wal1ovi, Hall, St. Louis Group, Smithville, Monroe 
Co., Iud ...... , . , . " .... ' .. . 16 
8. robusius, Shumard, Keokuk Group, Rockhaven, Ky. , , . 8 
S. sp., Keokuk Group, Washington Co., Ind, . , ..... 1 
Talaroorinus 	cornigerus, Shurnard, Kaskaskia Group, Harrison Co., 
Ind. . ; . . . . . . . . . . . . . . .' . . . . . . 2 
T. sexlobatus, Shumard, Kaskaskia Group, Harrison Co., Ind. 2 
T. sexlobatu8, Shumard, St, Louis Group, Crawford Co., Ind . 8 
Taxoerinus Meeki, HaU, Keokuk Gro,up, Crawfordsville, Ind . 3 ' 
'1. multibrachiatus, L. & C., Keokuk Group, Crawfordsville, Ind. . 8 
T. 	 multibraehiatusvar. colletti, White, Keokuk Group, Crawfords­
ville, Ind. . . .. .. .. .. . . . . . . . .. .. . . . . . .. 5 
T. ramtd08U8, Hall, Keokuk Group, Crawfordsville, Ind, , . .. 3 
Triecelocrinus 	varsouviensis, Worthen, Warsaw Group, Bloomington, 
Ind. , . . . . . . . . . . . . . . . . . . . . . . . 2 
T. woodmani, Jf. & W., Keokuk Group, Putnam Co., Ind. .. 8 
Troostoorinus wortheni, Hall, Keokuk Group, Edwardsville, Ind . 1 
Vasocrinuslyoni, Hall, Keokuk Group, Crawfordsville, Ind. • , 3 
Zeaerinus maniformis, Y. &S., Kaskaskia Group, Harrison Co., Ind., 3 
Z. !!p., St. Louis Group, 'Milltown, Ind . . . . . . . . . . ., 1 
MOLLUSCOIDA. 
Archimedes laxus, Hall, Kaskaskia Group, Harrison Co., Ind . 168 
A.meekanu8, Hall, Kaskaskia Group, Orange Co., Ind. . 10 
A. meekanus, Hall, St. Louis Group, Orange Co. I Ind. . 84 
A. owenanus, Hall, Keokuk Group, Crawfordsville, Ind.. 3 
A. re-lIer8U8, Hall, Kaskaskia Group, Wolf Creek, Ky.. . 10 
A. re-ver8U8, Hall, Kaskaskia Group, Orange Co., Ind . . 2 
A. 8wallovanus, Hall, Kaskaskia Group, "Volf Creek, Ky. 7 
C IA. wortMni, Hall, Kaskaskia Group, Orange Co., Ind .. 

Goseinium asterium, Prout, Warsaw Group, Lanesville, Ind . 2 

C. ESCha1'oides, Prout, Keokuk Group, Edwardsville, Ind . 4 
C. michelini, Prout, Warsaw Group, Lanesville, Ind. . . . 26 
C. woriheni, Proui, Keokuk Group, Edwardsville, Ind. . . 1 
Oyelopora diseoidea, Prout, St I.ouis Group, Lanesville, Ind. 15 
Fenestella delieata, Meek, Kaskaskia Group, Union Co., Ill.. 1 
F. delieata, Jfeek, Keokuk Group, Edwardsville, Ind. 1 
F. parwlip<lra, IJall, Niagara Group, Waldron,Ind . 	 7 
F. prisea, Innsdale, Kaskaskia Group, Union Co., III . 1 
No.of 
Specimens. 
Lichenalia ooncentriea, Hall, Niagara Group, Waldron, Ind. 18 
L. maculata, Hall, Niagara Group, Waldron, Ind. . . . . 2 
PolypCYra stragula, White, Coal Measures, Dubois Uo., Ind . J 
PQlypora 8uinnarginata, Meek, Coal Measures, Dubois Co., Ind. 4 
PtiWdictya hilli, James, Hudson River Group, Garrard Co., Ky 1 
RlwmOOpCYra lepidodendroidea, Meek, Permo-Carboniferous, Grenola, 
Kan . . . . . , . . . . . . . . . . • • . . . . . . . 12 
Stomatopora aulop0T9ide8, NieJwl.~on, Hudson River Group, Oxford, 1 
Ohio. . • . ~ . • • • . • . . . • • ~ . . . . . . . ] 
S. aulopCYroide8, Nicholson, Hudson River Group, Richmond, Ind. 1 

S./rondo8a, James, Hudson River Group, Madison, Jnd . . . 1 

. S. i'TIjlata, Hall, Hudson River Group, l\Iadison, Ind. . . . . . 1 

Sl1hrete;pora angulata, Hall, Niagara Group, Delaware Co., Ind . 1 

S. clathrata, Miller &- Dyer, Hudson River Group, Garrard Co., Ky 1 

TremtdopCYra minuta, Haf!" Niagara Group, Waldron, Ind. 1 

BRAOHIOPODA. 
Ambocalia umbonata, Coorad, Hamilton Group, Cayuga Lake, N. Y. 5 
Ana.strophia t'erneu,ili, Hall, N·iagara Group, Waldron, Ind. 125 
Athyri~ hi1'Sttta, Hall, Warsaw Group, Lanesville, Ind. . . 142 
A. larnellosa, Leveille, Chester Group, Orange County, Ind. .. 9 
A. larnello8a, Let1eille, Keokuk Group, Alters, Ind. . . . . 18 
A. lamello8a Leveille, Warsaw Group, Lanesville, Ind . . . 106 
A...,1/blayne/Joila, Hall, Kaskaskia Group, Meade County, Ky 115 
A. suhqu(J,(lrata; Hall, St. Louis Group, Pella, Iowa. . . . 10 
A. Iluhqnadl'ata, Hall, Kaskaskia Group, Meade County, Ky 13{) 
A. Itukl'ladrata, Hall, Chester Group, Orange County, Ind .• 42 
A. Itltbtilita, Hall, Coal Measures, Vigo County, Ind. . . 29 
A. wnbtilita, Hall, Permo-Carboniferous, Elk County, Kas . 7 
A. tpiri/er(YiJies, Eaton, Hamilton Group, Bethany, N. Y. . 21 
A. 8piriferoidell, Eaton, Upper Helderberg Group, Charlestown, Ind. 8 
A. trinuclea. Hall, St. Louis Group, Greencastle, Ind. • . . 9 
A. trinuclea, Hall, Warsaw 'Group, Lanesville, Ind, •.....• 210 
A. trittata, Hall, Upper Helderberg Group, Clark County, Ind .. 60 
Atrypa aspera, Schlotheim, Upper Helderberg Group, Charlestown, 
Ind. . • . . . . . . . .'. . .'; . . • . . . • • . . 3 
A. aspera, Schlotheim, Upper Helderberg Group, Columbus, 0 . 7 
A. aspera var. oecidentalitt, Hall, Chemung Group, Columbus, 0 . 16 
A. hystrix, Hall, Chemung Group, Rockford, Ia. . . . 11 
A. hystrix, Hall, Hamilton Group, Iowa City; Ill, . . . • . ]5 
A. reticularitt, Linnreu8, Hamilton Group, Rockford, Ia.. • . 13 
A. reticu/a1-itt, Upper Helderberg Group, Falls of the Ohio. 22 
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. No. of 
Specimens. 
A. retimtlaris, Niagara Group, 'Valdron, Ind. . . . . . . . 101 
Oamaroplwria 8ubtrigona, M. &; W., Keokuk Group, Crawfordsville, 
Ind. . . . . . . . . . . . . . . . . . . . . . . .'. '. 3 
Clwnefe'3 fi~cheri, N. &; P., Knobstone Group, Mo'utgomery County, 
Ind, ....•...... , . . . . . . . . . 2 
C. glaher, HaU, Upper Coal Measures, Pleasant Hill, Mo. , . .. 1 
C. greuml:ijerll13, Owen, Coal Measures, Vigo County, Ind. . : ., 3 
C. grartfltliferu8, Owen, Permo-Carboniferous, Cottonwood Falls, Kas. 5 
O. lepidus, HaU, Hamilton Group, 'Lexington, Ind . • . . . . 4 
O. me'3olobwl, N. &; P., Coal Measures, Knob Knoster, M9. , .. 6 
C. m£.8olobWl., N. &; P., Upper Coal Measures, Pleasant Hill, Mo.. 5 
C. plartfltmbonull, J1. &; w., Knobstone Group, New Providence, Ind 1 
C. planwnbowu8, M:&; W., Keokuk Group, Alters, Ind . . • 16 
C. planumbowUB, jJf.&; w., Keokuk Group, Clark County, Ind. 12 
C. scitUlU8, HaU, Hamilton Group, Bethany, N. Y . . • . . 1 
O. scitululJ, HaU, Hamilton Group, Erie County, N. Y . . . 3 
O. yaru1eUan~~, Hall, Upper Helderberg Group, Clark County, Ind. 44 
Cmlorpira dislJarilis, HaU, Niagara Group, Waldron, Ind, 1 
Orania {adia, HaU, Hudson River Group, Cincinnati, 0 1 
C . .~cahwlla, Hall, Hudson River Group, Cincinnati, 0 . 2 
C. scabwsa, Hall, Hudson River Group, Cincinnati, 0 . 5 
C. setijera, Hall, Niagara Group, Waldron, Ind. . . . 5 
C. silltriana, IIaU, Niagara Group, Waldron, Ind, . . 1 
Cyrlina aelltirostris, Shttrnard, Kind~rhook Group, Louisiana, Mo. 3 
C. 	hamiltonel1.sis, Hall, Hamilton and Upper Helderberg Groups, 
Clark Co., Ind. . . • • . . . . . . . . . . . . . . .. 36 
Di3cina ampla, Hall, Upper Helderberg Group, Charlestown, Ind. 3 
D. convexa, Shltm.ard,Coal Measures, Dubois Co., Ind. . . . 2 
D. grandis, HaU, Upper Helderberg Group, Charlestown, Ind. 2 
D. media, Hall, Hamilton Group, Buffalo, N. Y.. . 	 13 
D. newberryi, HaU, Hamilton Group, Buffalo, N. Y. . . . . i 1 
D. nitida, Phillips, Coal Measures, Ill. . . . . . . . . . . i 1 
D. llen&AJ" Hall, Uppel' Helderberg Group, Charlestown, Ind. .1 
D. seneca, Hall, Upper Helderberg Group, Charlestown, Ind. 1 
Eichtool&ia retieulatd, Hall, Niagara Group, Waldron, Ind . . 58 
Ifl':Wrhyndlfus limitare, Va;nux.em, Marcellus Shale, Union Sprillgs, 
N. Y ........... ' . . . . . . . . . . .. : 2 
.L. q·/tGdrioostatum, VanltXcm, Hamilton Group, Lexington, Ind. . 18 
Leptrena 1lIJ/'icea-, Sowerby, Hudson River Group, Richmond, Ind . . i35 
Lingula quadrata, EiMwald, Trenton Group, Dubuque, Iowa . . 6 
L. spatulata, Yanuxmn, Genesee Shale, Chagrin 'Falls, Ohio. .. I) 
j"'Ieekella Iltriato-co~tata, axe, Permo-Carboniferous, Greenwood Co., 
Kan. . . . . . . . . . . . . . . . . . . . .. 4 
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Meri8tella ha8kin~i, H(dl, Upper Helderberg Group, Charlestown, 
Ind . . . . . . . . . . . . . . . . . . . . . . • .. 3 
~1{. na8uta, Conrad, Upper Helderberg Group, Falls of the Ohio. . 1 
M. uni"'ulcata, Conrad, Upper Helderberg Group, Charlestown, Ind., 17 
1ll.unillulcata; Conrad, Upper Helderberg Group, Falls of the Ohio, 4 
lJfer1stina nitida, Hall, Niagara Group, Waldron, Ind. . . . . 100 
Nucleo8pira pisiformi8, Hall, Niagara Group, Waldron, Ind . . 46 
Orthis acutilirata, Conrad, Hudson River Group, Madisoll, Ind. 33 
O. bellula, 11feek, Hudson River Group, Cincinnati, Ohio .• 6 
O. biforata, &hlothcim,Hud~on River Group, Madison, Ind. 46 
O. biloba, Linn, Niagara Group, Walcott, N. Y. . .... 2 
O. borealis, Billings, Huds(.)D River Group, Madison, Ind. . 20 
O. centr08a, S. A. Miller, Hudson River Group, Madison, Ind. 17 
O. crassa, see O. centrosa. 
O. dcntata, Pander, Hudson River Group, Madison, Ind 18 
O. dubia Hall, St. Louis Group, Harristown, Ind . . 48 
O. elegantula, Dalman, Niagara Group, Waldron, Iud . ·20 
O. ella. Hall; Hudson River Group, Cincinnati, Ohio. . 4 
O. emaceraia, lIall, Hudson River Group, Madison, Ind 8 
O. fi.~8ico8ta, Hall, Hudson River Group, Madison, Ind . 2 
O. hybrida, SlYwermJ, Niagara Group, Waldron, Ind .. 72 
O. impressa, Hall, Hamilton Group, Iowa City, Iowa .. 10 
O. insculpta, Hall, Hudson River Group, Madison, Ind. 8 
O. ilYWensis, Hall, Upper Helderberg Group, Charlestown, Ind. 10 
O. keok1,k, Hall, Keokuk Group, Smithville, Ind .'. . . . . 2 
O. laiicosta, Meek, Hudson River Group, Madison, Ind. . . . 36 
O. leucosia, Hall, Upper Helderberg Group, Charlestown,. Iud. 
O. livia, Billings, Upper Helderberg Group, Charlestown, Ind 20 
O. lynx, Eicl1wald, Hudson River Group, Madison, Ind. . . . 25 
O. meeki, S. A. Miller, Hudson River Group, Cincinnati, Ohio 11 
O. michelini, L'Eveille, Keokuk Group, Jasper Co., Ind . . 20 
O. 	rnichdini var. burlingWnentJis, Hall, Knobstone Group, Providence, 
Ind. . . . . . . . . . . . . . . . . . . • . . . 21 
O. 	michelini ·uar. burl'ingionensis, Hall, Burlington Group, Louisiana, 
Mo..................•.. 3 
O. occidetalis, Hall, Hudeon River Group, Madison, Ind . . . 28 
O. plicatella, Hall, Hudson River Group, Madison, Ind. . . '. 3 
O. proprinqua, Hall, Upper Helderberg Group, Clark Co., Ind 2 
O. propinqua., Hall, Upper Helderberg Group, Columbus, Ohio 6 
O. reirorsa, Salter, Hudson River Group, Cincinnati, Ohio . 5 
O. re8'ltpin.ata, Martin, Keokuk Group, Montgomery Co., Ind 4 
O. sinuata, Hall, Hudson River Group, Madison, Iud . . 20 
O. 81lbquadrata, Hall, Hudson River Group, Madison, Ind. 21
. 
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O. testudinaria, Dalman, Hudson River Group, Madison, Ind 32 

O. trioonaria, Conrad, Hudson River Group, Madison, Ind 1 

O. vanua:emi, HaU, Hamilton Group, Buffalo; N. Y . . . . 3 

O. vanuxemi, HaU, Hamilton Group, Columbus, Ohio ... 5 

PentamereUa papi1~, HaU, U. He1. Gr", Louisville, Ky. 4 

Pemamerus gaiecdus, Dalman, Niagara Group, Huntington, Ind 2 

P. knappi,. Hall, Niagara Group, Springfield, Ohio. 1 

P. hnighti, &Wlfrby, see P. la,queatus, Conrad. ' 
P. laqueatttS, Conrad, Niagara Group, Delphi, Ind . 7 

P. nysius, Hall, Niagara Group, Charlestown, Ind . 7 

P. nysius, Hall, Niagara Group, Huntington, Ind . 4 

P. oblongus, Sowlfrby, Niagara Group; Charlestown, Ind. 15 

P. vemricosus, Hall, Niagara Group, Madison, Ind ... 5 

Productella dU!8imilis, Hall, Hamilton Group, Rockford, Iowa . 7 

rP. spinulioosta, Hall, Upper Helderberg Group, Charlestown, Iml 90 

P. IlUl)(ilata, HriIl, Upper Helderberg Group, Falls of the Ohio. . 7 

Productus a:quioostatus, Shumard, Coal Measures, Dubois Co, Ind. 2 

P. alpinus, Klein,Zeonhardi, St. Cassian. . . . . • . . . 24 

P. bislfriatus, HaU, Warsaw Group, Lanesville, Ind . . . . 2 

P. cestrien8is, Worthen, Kaskaskia Group, Leavenworth, Ind 11 

P. cc8trien8i8, WortMn, Kaskaskia Group, Mead~ Co., Ky .. 12 

P. cora var. mogoyoni, Marcou, Warsaw Group, Spergen Hill, Ind 2 

P. c08tatus, HaU, Coal Measures, Dubois Co., Ind. • . . . . . 20 

P. elegans, Worthen, Kaskaskia Group, Union Co., III . 3 

P. flemingi var. burlingtonensis, Hall, Burlington Group, Louisiana, 

Mo ................••........ 2 

P. keohuJc, Hall, Keokuk Group, Putnam Co., Ind. . . . . . . . 2 

P. longispinus, &wlfrby, Coal Measures, 1,lubois and Posey Cos., Ind 37 

P. longispinus, &Wlfrby, Coal Measures, Kansas City, Mo . . 2 

P. magnus, M. & w., Keokuk Group,JacksonviIle, Ind .. 2 

P. magnus, M. & w., Keokuk Group, Crawfordsville, Ind . 2 

P. marginicinetm, PrOtd, St. Louis Group, Spergen Hill, Ind 1 

P. ~,.Hall, Keokuk Group, Crawfordsville, Ind ... 2 

P. nebraskensis, Owen, Permo.Carboniferous, Greenwood and Elk 

Cos., Kan ..........•..... 7 

P. ovatus, Hall, St. Louis Group, Greencastle, Ind. . . 6 

P. ovatus, Hall, St. Louis Group, Lanesville, Ind • . . 22 

P. parl!U8, M. & W. l Kaskaskia Group, Meade Co., K y 30 

P. pratfenanus, Norwood, Coal Measures, Kansas City, Mo. 2 

P. punetatus, Martin, Coal Measures, Independence, Kan. 2 

P. punctatus, Martin, Keokuk Group, Crawfordsville, Ind. I) 
P. aemireticulatus, Martin, Permo-Carboniferous, Granada, Kan 3 

P. semireticulatus, Martiln, Keokuk Group, Jacksonville, Ind 2 

• I 
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Mo. of 
Speoimens. 
P. setigerus, Holl, Keokuk Group, Crawfordsville, Ind. 6 
P. tenuioostua, Holl, St. Louis Group, Greencastle, Ind . 1 
P. wortheni, Holl, Keokuk Group, Putnam Co., Ind. . 9 
Retzia evax, Hall, Niagara Group, Waldron, Ind . . . 544 
R. mcrmoni, Maroou, Permo-Carboniferous, Fredonia, Kan . 3 
R. 1'era, Hall, St. Louis Group, Orange Co., Ind . . . . . 4 
R. vera, Holl, KaskaSkia Group, Wolf Creek, Ky. . . . . 1 
R. verneuiliana, Hall, Warsaw Group, Lanesville and Harristown, 
Ind. . • . .. . . .'. . . . . . • . . . . . . . 100 
Rhyrwhonella aeinu<J, HaU,. Niagara Group, Waldron, Ind. 131 
R. capax, Conrad, Hudson River Group, Madison, Ind. 40 
R. dentata, Holl, Hudson River Group, Madison, Ind 24 
R. g1'03Venori, Hall, Warsaw, Group, Lanesville, Ind. 200 
R. indianensis, Holl, Niagara Group, Waldron, Ind. 300 
R. macm, Hall, Warsaw Group, Lanesville,. Ind . . 10 
R. missouriensi8, Shumard, Chemung Group, Cooper Co., Mo 13 
R. mutata, Holl, Warsaw Group, Lanesville, Ind. 	 4 
R. mutata, Hall, St. Louis Group, Alters, Ind . 	 10 
R. negloota, Hall, Niagara Group, WB:ldron, Ind . 	 304 
R. ottumwa, White, St. Louis Group, Pella, Iowa . 	 4 
R. ricinula, Hall, Wl\l'SII.w Group, Lanesville, Ind. 	 175 
R. saifordi, Holl, Niagara Group, Perry Co., Tenn. 	 4 
R. stricklandi, Sowerby, Niagara Group, Waldron, Ind 23 
R. suhcuneata, Hall, Warsaw Group, Bloomington; Ind. 8 
R. uta, ~lfaroou, Kaskaskia Group, Orange Co., Ind. ' .. 11 
R. uta, Marcou, St. Louis Group, Orange Co., Ind . . 13 
R. ventrioosa, Hall, Hudson River Group, Madison, Ind . 32 
R. whitii, Hall, Niagara Group. Waldron, Ind ••... 200 
Rltyrwhotreta cuneata var. americana, Hall, Niagara Group, Waldron, 
Ind. .. . . 0 • • • • • • • • • • • • • • • • • 0 • • • 115 
Schioocrania .fiII.!8a, Hall, Hudson River Group, Madison, Ind . .• 6 
Spirifcra acuminata, Conrad, Upper Helderberg Group, Falls of the 
Ohio. o· • • • • .'. • • 0 • 0 • • • • • • • • • • • 8 
S. acuminata, Conrad, Upper Helderberg Group, Columbus Ohio . 4 
S. anguata, Hall, Upper Helderberg Group, Charlestown, Ind ..• 6 
. S. arcti8egmenta, Hall, Upper Helderberg Group, Oharlestown, Ind., 4 
S. atwaterana, Owen, Hamilton Group, IndependenCe, Iowa. 4 
S. bime3ialis, Hall, Hamilton Group, Independence, Iowa. 2 
S. biplicata, Hall, KnobstOne Group, Morgan Co., Ind . fi 
S. camerata, Morton, Coal Measures, Kansas City. Mo . 1 
S. camerata, Morton, Coal Measures, Indiana . . . . . 6 
S. capax, Hall, Hamilton Group, Muscatine Co., Iowa. 9 
S. 	carleri, Hall, Knobstone Group, Clark and Washington Counties, 
Ind. . . . . . . . . . . . . . • • . . . . . . .. 7 
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S. OO'lUJQbri:na, D'Orbigny, Hamilton Group, Falls of the Ohis • 12 
S. irNpa, Hall, Niagara Group, Waldron, Iud . • • . . . 100 
S. wpa var. simplex, Hall, Niagara. Group, Waldron, Ind . 30 
S. cyrtiniformis, Hall, Chemung Group, Lime Creek, Iowa . 1 
S. disjurwta., &noorby, Chemung Group, Chautauqua Lake, N. Y . 2 
S: disjurwta., Sowerby, Hamilton Group, Independence, Iowa. 1 
S. dWariooia. Hall, Upper Helderberg Group, Clark Co., Ind ... 2 
S. eudora, Hall, Niagara. Group, Waldron, Ind. . . . . . . .'. 12 
S. eu'l'tdeines, Owen, Upper Helderberg Group, Charlestown,Ind . 23 
S. forbesi, N. &; P., St. Louis Group, Gosport, Ina. . . . . . • 1 
S. granmije;ra, Hall, Hamilton Group, Oswego Lake,N. Y ... 2 
S. gregam, Olapp, Upper Helderberg Group, Falls of the Ohio . 32 
S~ hungerfordi, Hall, Hamilton Group, Floyd Co., Iowa . . • . 13 
S. hungerfordi, Hall, Hamilton Group, Cerro Gordo, Co., Iowa . 7 
S. ine;rebescens, Hall. Kaskaskia Group, Meade Co., Ky . 31 
S. keokuk, HaU, Keokuk Group, Brown Co., Ind. 1 
S. keokuk, Hall, Warsaw Group, Ft. Dodge, Iowa. . . 18 
S. keokuk, Hall, Wareaw Group, Lanesville, Ind. . . 31 
S. keokuk var. 8ltelbyensis, Swallow, St. Louis Group, Pella, Iowa. 7 
S<Uwi8, Hall, Portage Group, Ithica, N. Y •...•. 3 
S. lmvigata, SwaJ.lhw, Keokuk Group, Rockhaven, Ky . 4 
S. lateralis, Hall, Wareaw Group, Lanesville, Ind . . . 8 
. S. leUiyi, N. &: P., Kaskaskia Gronp, Meade Co., Ky . 45 
S. leUiyi, N. &; P., St. Louis Group, Orange Co., Ind • 2 
S. lineata, Martin, Coal Measures, Sullivan Co., Ind., and Belle­
ville, TIl. . . . . . . . . . . . . . . . . . . _ . 5 
S. logani, Hall, Keokuk Group, Crawfordsville, Ind .... 2 
S. manni, Hall, Upper Helderberg Group, Clark Co., Ind. 19 
S. marionen8is, Shumard, Kinderhook Group, Louisiana; Mo . 4 
S. mesaoo8talis, Hall, Chemung Group, Ithica, N: Y. • . . . 2 
S. mortoo.ana, S • .A. MiUer, Keokuk Group, Edwardsville, Ind. 15 
S. m'UC'l'tmata, Conrad, Hamilton Group, Widder, Ont., Buffalo, 
N. Y., Clark Co., Ind ........... . 55 

S. neiJlecta, Hall, Keokuk Group, Edwardsville, Ind. 2 
S. opima, Hall, COal Measures, Dubois Co., Ind. . . 3 
S. orestes, Hall, Hamilton Group, Rockford, Iowa .• 12 
S. OtJJeni, Hall, Upper Helderberg Group, Charlestown, Ind. 21 
S. parryana, Hall, ~milton Group, Lime Creek, Iowa . 2 
S. plena, Hall, Keokuk Group, Gosport, Ind •••.... 1 
S. pseudolineata, Hall, Keokuk Group, Edwardsville, Ind .. )5 
S. radiata, Sowerby, Niagara Group, Waldron, Ind. . ... 20 
S. rariool5ta, Conrad, Upper Helderberg Group, Falls of the Ohio. 3 
S. rOllteUata, HaU, Keokuk Group, Alters, Ind. • • . . . . . . 15 
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S. segmenta, Hall, Upper Helderberg Group, Charlestown, Ind.. 16 
S. setigera, Hall, 8t. Louis Group, Wayport, Ind. . . . 8 
S. spino8a, N. &- P., St. Louis Group, French Lick, Ind. . 11 
S. striatiformis, Meek, .Keokuk Group, Edwardsville, Ind. . 8 
S. striatiformis, Meek, Keokuk Group, Crawfordsville, Ind. 1 
S. ll'IJ.bm.upidata, Hall, Keokuk Group, Crawfordsville, Ind . 5 
S. submqualis, Hall, St.Louis Group, Rockhaven, Ky . . 5 
S. suborbicularia, Hall, Keokuk Group, Rockhaven, Ky. . 7 
S. te:tta, Hall, Knobstone Group, New Albany; Ind. . . . 4 
S. tullia, Ball, Upper Helderberg Group, Falls of the Ohio 6 
S. tenuioostata, Hall, Warsaw Group, Orange Co., Ind. . . 4 
S. ienuistriata, Hall, Keokuk Group, Edwardsville, Ind. . 10 '. 
S. varic08a, Hall, Upper Held~rberg Group, Clark Co., Ind 100 
S. 1chitne:gi, HaU, Hamilton Group, Cerro Gordo Co., Iowa 6 
Sterw8lJh:umm eo-niraetum, Hall, Chemung Group, Chautauqua, N. Y 1 
S. I'Amtraetum, Hall, Hamilton Group, New York. . . . . .. 1 
S. eximium, HaU, Chemung-Group, New York.. . . . . . . .. 1 
S. tethys, Billing8, Upper Helderberg Group, Charlestown, Ind. • 147 
StreptorhynchU8 crenistriatum, Phillips, Keokuk Group, Parke Co., 
Ind . . . . . . . . . . . . . . . . . . . . . . . 1 
S crenistriatum, Phillips, Keokuk Group, Edwardsville, Ind . 4 
S. crenistriatum, Plrillip8, 'Varsaw Group, Lanesville, Ind. . . 5 
S. jilitextum, Hall, Hudson River Group, Frankfort, Ky. . . 7 
S. nutans, Meek, Hudson River Group, .Madison, Ind . . . . 8 
S. plano-convexum, Hall, Hudson River Group, .Madison, Ind . 18 
S. planum1xmum, Hall, Hudson River Group, Richmond, Ind. 27 
S. sttbplanum, Con'rad, Niagara Group, Waldron, Ind . . . . 33 
S. 8ubtentum, Conrad, Hudson River Group, .Madison, Ind. . 6 
S. Btilcqtum, Verneuil, Hudson River Group, Hamilton, Ohio. 13 
S. umbraculum, Von Bueh, Knobstone Group, New Providence, Ind. 7 
Strophodonta arcuata, Hall, Hamilton Group, Rockford, Iowa . 22 
S. calvini, S. A. Miller, Hamilton Group, R9ckford, Iowa . . 6 
S. canace, Hall, Hamilton Group, Rockford, Iowa. . . . . . 5 
S.ooncava, Hall, Upper Helderberg Group, Char~estown, Ind 17 
S. demissa, Conrad, Upper Helderberg Group, Charlestown, Ind 14 
S. demissa, Conrad, Hamilton Group, Independence,' Iowa. .. 23 
S. hemispherica, Hall, Upper Helderberg Group, Charlestown, Ind. 8 
S. ina.llJltistriata, Conrad, Upper Helderberg Group, Columbus, Ohio, 3 
S. semifasciaJ.a, Hall, Niagara Group, Waldron, Ind. . . . 8 
S. 8triata, HaU, Niagara Group, Charlestown, Ind . . . . . .. 1 
&'trophomena alternata, Conrad, Hudson River Group, .Madison, Ind. 6 
S. alternistriata, Hall, Hudson River Group, .Madison, Ind. 6 
S. fracta, Meek, Hudson River Group, .Madison, Ind. 12 
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~. nasuta" C(ffI;rad, Hudson River Group, Madison, Ind 13 

S. 	 rlwmhtfidalis, Wilcl.:ins., Niagara Group, Hartsville, Ind., and 

'Waldron, Ind ............•...... 34 

S. rhmnboidali~, WilckirnJ, Niagara Group, Toledo, Ohio. • . . 4 

S. 	rlwmboidalia, Wilckin4l, Upper Helderberg Group, Charlestown, 

Ind.... '................... . 7 

S. 'rlW'mlJOidalis, lfilckin.~, Keokuk Group, Jasper Co., Ind .. 6 

S. tenuistriata, &werby, Hudson River Group, Richmond, Ind 30 

StroplwneJ1a rm'f3rsa, Hall. Hamilton Group, Floyd Co., Iowa. 1 

Syntrielasma hemiplicata, HaU, Permo-Carboniferous, Eudora, Kan., '5 

Terebratula bovidens., Morton, Warsaw Group, Parke Co., Ind. 1 

T. bmridens, Mari(ffl;, Coal Measures, Kansas City, Mo ..... . 3 

T. bovide:ns, Morlan, Kaskaskia Group, Wolf Creek, Ky. . . . . 2 

T. f01WWsa, Hall, Warsaw Group, Lanesville and Ellettsville, Ind., 27 

T. gregaria, Mesozoic, Germany . . . . . . . . . . . . . . . 3 

T. 	 hastata, Sowerby, Warsaw Group, Lanesville and Harristown, 

Ind........................ . 20 

T. }ucunda, Hall, Upper Helderberg Group, Falls of the Ohio . 3 

T. lincklwni, Hall, Upper Helderberg Group, Falls of the Ohio. 4 

T. lirwkJ.reni, Hall, Hamilton Group, Iowa City, Iowa 	 6 

T. naviceUa, Hall, Hamilton Group, RQckford, Iowa: . . . . . I) 
T. 8'tfD.'eata, --, Germany. . . . • . . . . . . . . . . . . 8 

T. 	 turgida, Hall, Warsaw Group, Lanesville and Bloomington, 

Ind. . . . . . . . . . .'. . . . . . . . . 263 

T. turgida, Hall, St. Louis Group, Spergen Hill, Ind 13 

Terebratvla sp. Lias, Alps, Tyrol . . . . • . . .. 15 

Tremato8'pira lwbilis, Hall, Upper Helderberg Group, Charlestown, 

Ind....•............... 1 

'11,'ipleBia llJaldronen8i~, M. & D., Niagara Group, Waldron, Ind .. 6 

TrfYpidolept118 carinatus, am,rad. Upper Helderberg Group, Clark 

Co., Ind ......... " ....... . 27 

'1. car-inalue, Om7rad, Hamilton Group, New York ...... . 2 

Whifjie1dia maria, Hall, Niagara Group, Waldron, Ind..... . 21:1 

Zygospira roncentricCk, Ulrich, Hndson River Group, qincinnati, 

Ohio. . . . . . . . . . . . . . . . . . . . 4 

Z. headi, BilUngs, Hudson River Group, l\Iadison, Ind. . . . . . 8 

Z.rnodellta, Say, Hudson River Group, Madison, Ind . . . . . . 127 

Z. 	nwdl'Alta var. cinc'innatiernJi<3, James, Hudson River Group, l\ladi­
son, Ind, ...................... . 57 
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No. of 
Specimens. 
Ooloolu8 tenuwinctus, Hall, Upper Helderburg Group, Falls of the 
Ohio. . . . . . . . . . . . . . .' . . . . . . . . .. 1 
C. tenuicinct!l8, 11pJl, Upper Helderberg Group, Charlestown, IIld. 5 
Conularia Cr1.l8i:ula, White, Coal Measures, Kansas City, Mo. 5 
C. downii (1), Hudson River Group . . . . . . . . . . . 1 
C. mieronema, Meek, Knobstone Group, Clark Co., Ind J • • 30 
C. missour'iensis, Swallow, St. I~ouis Group, Rock Haven, Ky . 1 
C. missouriensM, 8walww, 'Varsaw Group, Spergen Hill, Iud 2 
C. missouriensis, Swallow, 'Varsaw Group, Harristown, Ind. 1 
C. missouriensM, Swall(}w, St. Louis-Group, Lanesville, Ind. 3 
C. newberryi, Winchell, Knobstone Group, New Albany, Ind 1 
C. niagarensis, HaU, Niagara Group, Grant Co., 'Ind . . . 1 
C. niagarensis, Hall, Niagara Group, 'Valdron, Ind. . . . 1 
C. quadrisuleata en, MiUer, Niagara Group, Waldron, Ind. 1 
C. sttbearbonaria, M. & W., Keokuk Group, Crawfordsville, Ind. 13 
Terdaculites fis:mrella; Hall. Marcellus Shale, Nfw York . . .. 4 
T. richmodensis, S. A. M'dler, Hudson River Group, Richmond, Iud. 2 
T. tenniBtriatus, M. & W., Hudson River Group, Richmond, Iud. 21 
GA8TEROPODA. 
Bclleroplwnbilobat:us, &werby, Hudson River Group, Madison, Iud. 8 
B. carbonarins, Cox, Coal Measures, Sullivan Co., Ind. . . . 12 
B. IJarbonari'Us, Cox, Coal Mea:sures, Kansas City, Mo . . . . 1 
B. earbonarius, Ow, Permo-Carboniferous, Cedar I,ake, Kau . 2 
B. cren'Mtria, Hall, Corniferous Group, Clark Co., Ind: 4 
B. cyrtolitell, HalL, Knobstone Group, Rockford, Ind. 7 
B. gihsoni, White, St. Louis Group, Greencastle, Ind 16 
B. gWsoni, White, St. Louis Group, Orange Co., Ind 2 
B. mmttfortantUI, N & P., Coal Measures, Ohio. . . 14 
B. nodoearinatns, Hall, Coal Measures, Sullivan Co., Ind. 1 
B. patui!l8, HaU, Corniferous Group, Charlestown, Ind . 2 
B. pelops, Hall, Upper Helderberg Group, Charlestown, IIld . 16 
B. percarinatns, Upper Coal Measures (?), ,Sullivan Co., Ind. 5 
B. 8ublrevis, HaU, St. Louis Group, Ellettsville, Ind. . . . . 17 
B. suhlrevis, Hall, Warsaw Group, Spergen Hill, Ind . . . . 13 
Bu.caniachicagoenIlM, McChe8neg, Niagara Group, Grant Co., Iud 2 
B. chicagoensis, j1[cChesney, Niagara Group, Louisville, Ky. . 3 
B. i5p. inedt., St. Louis Group, Greencastle, Ind.. . . . . .. 6 
Cycl,onema bilix,Conrad, Hudson Rivel' Group, Madison, Iud.. 55 
C. 	bilix, vur. C01l!wwn, S. A. Miller, Hudson River Group, Madison 
Ind. •. . . . . . . . . . . . . . . . . . . . . • • .• 3 
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Gyclffra mlnuta, Hall, Hudson River Group, Hamilton, Ohio. • . Slab. 

Crytolite8 ornatus, Conrad, Hudson River Group, Greene County, 0 1 

Euomplll1lus eydosWmu;j, Hall, Corniferous Group, Charlestown, Ind. 1 

E. eyeloatomus, BaU, Hamilton Group, Lime Creek, Iowa. 13 

E. disjunetu8, Hall, Niagara Group, Rensselaer, Ihd. 	 1 

E. dutiunetu8, Hall, Niagara Group, Huntington, Ind . . 1 

E. ti~ga, Hall, Corniferous Group, Charlestown, Ind . . 1 

E. tioga, Hall, Upper Helderberg Group, Charlestown, Ind . 1 

Js(mem,a licJl,as, Hall; Upper Helderberg, Group, Charlestown, Ind. 2 

Lftronerna hydraul'im.t1n, H & W., Hamilton Group, Charlestown, 

Ind. . . . . . . . . . . . . . . . . . . . . . . . .. 8 

L. 	hydraulicum, H. & W., Upper Helderberg Group, Clark Co., 

Ind. . . . . . . . . • . . . . . . . . . . 18 

L. teres, Hall, Corniferous Group, Charlestown, Ind. . . . 18 

L teres, H..all, CorniferouB Group, Falls of the Ohio. . . . <IS 

M'aelurea magna, LeSueur, Chazy Group, Basin Harbor, Vt. 1 

Jlaeroekilina klipparti, Meek, Coal Measures, Dubois Co., Ind . 1 

ill. primigenia, Conrad, Coal Measures, Vigo Co., Ind . . 8 

JL pt:mder08a, Swallow, Coal Measures, Sullivan Co., Ind·. 1 

.J!. ventrieosa, Hall, Coal Measures, Sullivan County, Ind. 2 

JL ventT'k,osa, Hall, Coal Mea~ures, Vigo Co., Ind. . . . 1 

1lfurehiBonia be1lieineta, Hall, Hudson River Group, Madison, II1P: 1 

1lf. graeiliB, Hall, Hudson River Group, MadisoIi, Ind. 30 

JJL graeiliJ5, Hall, Hudson River Group, Cincinnati, O. . . .. 2 

M. milleri, Hall, Hudson River Group, Cincinnati, 0 . . . .. 4 

JJL milleri and ~"+l. gracilis, on a slab, Hudson River Group, Madi­
son, Ind . . .. . • • . • . . . • • . . . . . . 

JL neb1'askemM,s, Geinitz, Permo-Carboniferous, Pleasant Hill . 2 

>l!. ventricosa, Hall, Hudson River Group, Madison, Ind .' . . 1 

Natiropsis carlcyana, Hall, Warsaw Group, Bloomington, Ind . 2 

N. gigantea, Hall, Upper Helderberg Group, Falls of the Ohio. 20 

. N. gigantea, Hall, Chemung Group, Cerro Gordo, Iowa 4 

N. gigantea, Hall. Chemung Group, Rockford, Iowa. . 9 

N. gigantea, Hall, Hamilton Group, Floyd County, Ind 4 

N. lrevis, Meek, Corniferous Group, Charlestown, Ind . : 3 

N. ventriCQ8us, N. & P., Coal Measures, Kansas City, Mo. 1 

Platyreras a()'utirostre, Hall, Warsaw Group, Lanesville, Ind. \ . 36 

P. amm.on, Hall, Upper Helderberg, Group, Charlestown, Ind. 1 

P. earinatum, Hall, Upper Helderberg Group, Falls of the Ohio 4 

P. carinaturn, Hall, Upper Helderberg Group, Charlestown, Ind 6 

P. conicum, Hall, Upper Helderberg Group, Falls of the Ohio . 2 

P. C1Jlnbium, Hall, Upper Helderberg Group, Charlestown, Ind . 11 

P. eyrtolite8, McOhesney, Upper Coal Measures, New Harmony, Ind. 1 
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Specimens. 
P. dll1n08ll:m, HaU, Upper Helderberg Group, Charlestown, Ind.. 14 
P. dmnosurn, Hall, Upper Helderberg Group, Columbus, Ohio.. 4 
P. 	dWnoIlwn, var. rarispimun, Hall, Upper Helderberg Group, Fa1l8 
of the Ohio. . . . . . . . . . . . . . . . • . . . ., 2 
P. echinatunL, Hall, Upper Helderberg Group, Clark Co., Ind 1 
P. eqltilaterale, Httll, Keokuk Group, Crawfordsville, Ind 14 
P. ere~tum, Hall, Upper Helderberg Group, Charlestown, Ind 1 
P. fissure/lum, J1f. & W., Keokuk Group, Alters, Ind . . . . 2 
.P. haliotoidcs, JYI. &: W., Knobstone Group, Rockford, Ind. 1 
P. multilpirwsum, ~JYfeek, Upper Helderberg Group, Falls of the Ohit') 2 
P.8ub'ttruiatum, Conrad, Upper Helderberg Group, Charlestown, 
Ind. . . . . . . . . . . . . . . . . . . . . . . . •• 4 
P. thetis, Hall, Upper Helderberg Group, Chal'iestown, Ind . •• 1 
P. ventr~ioo8um, Conrad, Upper Helderberg Group, Charlestown, Ind 1 
PlatY$toma hemisphericum, HaU, Niagara Group, Delphi, Iud 1 
P. niagarense, Hall, Niagara Group, Delphi, Ind. . . . . . .• '1 
P. niagarense, HaU, Niagara Group, 'Valdron, Ind . . • . . .. 38 
Ple<tronot1k~, decewi, Billing8, Upper Helderberg Group, Falls of the 
Ohio . . . . '. . . . . ~ . . . . . . . . . . . . • ] 0 
P. decclIJi, Bil1i1UJo~, Corniferous Group, Columbus, Ohio. . . .. 8 
Pleurot01naria carbonaria, N & P., Coal lVIeasures. Dubois Co., Ind 
P. cUa, Hall, Niagara Group, Delphi, Iud. . . . . . 1 
P. grayvillensis, N & P., Coal Measures, Vigo Co., Ind 4 
P. lwyi, Ball, Niagara Group, Huntington, Ind . . . 1 
P.idia, Hall, Niagara Group, Huntington, Ind . . . 1 
P. i1nitator, Hall, Corniferous Group, Charlestown, Ind 5 
P. lucina, Hall, Corniferous Group, Bartholomew Co., Ind. 1 
P. lucina, Hall, Corniferous Group, Charlestown, Ind ~ . . 2 
1,:>. lllCl:'fta, 1!ar. perfasciata, IIall, Upper Helderberg Group, Clark 
Co., Ind . . . . . . . . . . . . . . . . . . • • 1 
P.lllcckana, IIall, \Varsaw Group, Bloomington, Ind .. 
P. nod:lIlm~triata, Hall, Wars8,w Group, Spergen Hill, Iud 1 
P. rwdulostriata, Hall, \Varsaw Group, Ellettsville, Ind 1 
P. Occidell13, Hall, Niagara Group, Delphi, Ind . . • . 1 
P. oceide<lB, Hall, Niagara Group, Randolph Co., Ind. '6 
P. ilw1rtar'di, ]}L &w., Keokuk Group, Crawfordsville, Ind 3 
P. spluerulata, Conrad, Coal Measures, Vigo Co., Ind . . . 32 
P. 	sl1lcmnarginata, Conrad, Corniferous Group, Watson's Station, 
Ind. . . . . . . . . . . . . . . • . . . . . . . 86 
.p. 8'uleomargiawla, Conrad, Hamilton Group, Clark Co., Ind 5 
P. tabulata, Conrad, Coal Measures, Vigo Co., Ind . 28 
P: wort/teni, IIaU, Warsaw'Group,Spel'gen Hill, Ind 	 3' 
P. 8p_, Knob8ton~ Group, Clark Co., Ind. . . . . 11 
• • • • 
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No.of 
Specimens. 
P. gp., Upper Helderberg Group, Charlestown, Ind. . . 1 
P. gp., N.iagara Group, Delphi Ind. . . . . . . . . . 1 
StraparoUuslens, Hall, Knobstone Group, Rockford, Ind. 7 
S. planidorgalis, J11. &: w., Chester Group, Orange Co., Ind 4 
S..~pe;rgenensis, Hall, Warsaw Group, Spergen Hill, Ind . 18 
8. spergenen.m, hall, Warsaw Group, Bloomington, Ind . Ii] 
CEPHALOPODA. 
Ammqnite4J armatus, Cretaceous-Mesozoic, England. 1 
A. biimlcatus, Brug, Lower Lias, Rautenberg, Brunswick. 2 
A. oordatus, SIYW, Middle Oolite, Calvados, France . . 1 
A. cra&JU8, Phillips, Upper Lias, Whitby, England . . 1 
A. fimhriatll8, Sow, Middle Lias, Charmouth, England . 1 
A. henleyi, SOW, Lias, Charmouth, England . . . . 1 
A. mantelli"Sow, Cretaceous, St. Florentine, France. . 1 
A. marlini, D' Orbigny, Lower Greensand, England. . 1 
A. rnodiolaris, .Luid, .Middle Oolite, Wiltshire, Engiand 1 
A. Obtus·u.s, &Jw, Lower Lias, Charmouth, England 
A. serpentinus, Scld<Jth, Lias Boll, Wirtemberg . . 1 
A. coronatus, Brug, Middle Oolite, Villere, France 1 
Arcestes monticola, Schlothein, Europe. . . . . . . 1 
A. oligo/anus, hiojs, Europe . . > • • • 1 
Gor/:ularia lJubcarbonaria, M. &: TV., Keokuk Group, Crawfordsville, 
Ind......... " , , ... , . , ... , , . 2 
Cyrtocera.s oh:ioense, J}/eek, Corniferous Group, Columbus, Ohio 1 
C. ohioense, Jleek, Corniferous Group, Charlestown, Ind. • . 1 
Discites disdformis, M. &: TV., Keokuk Group, Brown Co., Ind 
Dis00808US oonoideu.s, Hall, Niagara Group, Wilmington, Ohio. 
Endoceras magniventrwn, Hall, Hudson River Group, Madison, Ind , 1 
E. protciforme, Hall, Hudson River Group, Franklin Co" Ind .. 1 
Gomphoceras ovilo1'me, Hall, ,Upper Helderberg Group, Charles­
town,Ind, ................. , . . . 7 
G. raphanus, Hall, Upper Helderberg Group, Charle8town. Iud. 6 . 
G. septore, Hall, Niagara Group, Delaware Co., Ind. 
G. septore, Hall, Niagara Group, Delphi, Ind. . 2 
G. septore, Hall. Niagara Group, 1Vabash, Ind. . . 2 
G. 8uhgradle, Hall, Niagara Group, Delphi,Ind. '. . 1 
G. subgradle, Billings, Niagara Group, Wabash, Ind 1 
G. subgracik, Billings, Niagara Group, Charlestown, Ind. 1 
G. turbiniforme, M. & TV., Corniferous Group, Charlestown, Ind. 5 
Goniatite4J Wian, Hall, Knobstone Group, Rockford, Ind 3 
G. ixion, Hall, Knobstone Group, Rockford, Ind. . . . . .. 5 
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G.' lyowi, M. &: W:, Kuobstoue Group, Rockford, Iud. . 4 
G. oweni, HaJl, Knobstone Group, Rockford, Iud. • .. 5 
Goniatites oweni, Hall, Kuobstoue Group, Rockford, Iud. 13 
G. owewi, var. parallelu8, Hall, Knobstone Group, Rockford, Ind 15 
G. oweni, var. parallelus, HaJl, Knobstoue Group, Rockford, Iud 5 
Gyroooras cyclops, Hall, Upper Helderberg Group, Marion, Ohio. 1 
Gyroceras elrodi, White, Niagara Group, Hartsville, Ind 6 
G. elrodi, White, Niagara Group, Delaware Co., Ind. 	 3 
G. elrodi, White, Niagara Group, St. Paul, Ind. . . . 2 
G. elrodi, White, Niagara Group, Waldron, Ind. . . . 1 
G. spino8um, Coorad, Corniferous Group, Logansport, Iud . 1 
Gyroceras inelegart8, Meek, Middle Devonian, Falls of the Ohio 1 
Helioceras rotwndum, Smv, Gault, Folkestone, Eng. . 1 ' 
Lituites fnarshi, HaJl, Niagara Group, Wabash, Ind. 9 
L. marshi, B.aU, Niagara Group, Eaton, Ind. . . . 	 1 
L. 1narshi, HaJl, Marion, Ind... : ....•.. 	 2 
L. species. Niagara Group, Upper Silurian, Delphi, Ind 1 
Nautilus clarkanUll, Hall, St. Louis Group, Tippecanoe Co., Ind. 1 
N. coxanus, Jfeek &: W:, ,\Varsaw Group, Lanesville, Iud. .J: 

Nautilus deooratus, Cox, Goal Measures, Vigo County, Ind 2 

N. elegans, Sow, Cretaceous·Mesazoic, England. . ... 1 
J.Yo kenttwkiensis, YaruleU, Keokuk Group, Bullitt Co., Ky 1 
lv. ooei.dentalis, Swallow, Coal Measures, Dubois County, Ind 2 
N. pw,rwrbiformis, jJf. &: w:, Coal Measures, Dubois.County, Ind 1 
N. rockfordensis, M. &: w:, Knobstone Group, Jackson Co., Ind. 1 
N. species, St. Louis Group, Ellettsville, Monroe Co., IQd 1 
..Yo species . . . . . . . . . . . • . . . . . . . . . 1 
Ormoceras species . . . . . . . . . . . . . 1 
O. ve:rtebratum, HaU, Niagara Group, North Vernon, Ind. 2 
Orthooeras abrwrme, HaU, Niagara Group, North Vernon, Ind, 5 
O. amyeus, HaU, Niagara Group, St. Paul, Ind. . • . . 1 
O. annuULtum, Smvcrby, Niagara Group, St. Paul, Ind. • 7 
O. annulatUm, Soweiby, Niagara Group, Hartsville, Ind 1 
O. annuULtum, Smv~, Niagara Group, Grant Co., Ind 1 
O. annulatum, Smvcrby, Niagara Group, '\Valdron, Ind. .' 3 
O. bebr'lp, HaU, Chemung Group, Ithaca, N. Y. . . . 1 
O. 	cw,vafum, HaU, Niagara Group, Upper Silurian, North Vernon, 
Ind. . . . . . . . . . . ...•••.••... 1 
Orthoceras oolumware, HaU, Niagara Group, Wa.bash, Ind 1 
O. crebristriatum, Niagara Group, Waldron, Ind •• 	 2 
O. crebesOOrt8, HaU, Niaga.ra Group, Grant Co., Ind . 	 1 
O. crebl38Clm8, HaU, Niagara Group, Grant Co., Ind . 	 3 
O. crebl38een8, HaU, Niagara, Group, Miami Co., Ind .. 1 
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O. Crebe8CenJl, Hall, Niagara Group, Wabash, Ind. 
O. crebe8CClUJ, Hall, Niagara Group, Delaware Co., Ind 
O. crebeiJoons, Hall, Niagara Group, North Vernon, Ind 
O. duseri, H. & w., Hudson River Group, Hamilton, 0 . 
O. heterQcinctum, WineheU, Knobstone Group, Rockford, Ind . 
O. imbricatum, Sowcrby, Niagara Group, St. Paul. . . 
O. Wngieameratum, HaU, Niagara Group, 'Valdron, Ind 
O. rushense, McOhesrwy, Coal Measures, Vigo Co., Ind. 
O. simulator, Hall, Niagara Group, Wabash, Ind. . . 
O.8OCiale, HaU, Hudson River Group, Latnerville, Dubuque Co., 
Iowa ....................•. 
O. unidentified species, Niagara Group, Delaware Co., Ind 
O. unidentified species, Niagara Group, St. Paul, Ind 
O. unidentified species, Niagara Group, Kentland, Ind 
O. IfIibcanccllatum, Hall, Niagara Group, St. Paul, Ind. 
O. suhcanceUatum, HaU, Niagara Group, Waldron, Ind 
O. suhulatum, Hall, Niagara Group, 'Valdron, Ind . . 
O. suhulatum, Hall, Marcellus Shale, East Winfield, N. Y 
Ortho('~as lfIibulatum, Hall, Marcellus Group, Union Springs, N. Y. 
O. stm, Han & w., Niagara Group, Delphi, Ind. : . 
O. stm, H. & w., Niagara Group, Grant Co., Ind ......• 
O. whitii, WineheU, Knobstone Group, Rockford, Ind. . . . . . 
Phragm<Jooras cUipticum, H. & w., Niagara Group, Utica, Clark Co., 
Ind................ . 
P. cllipticum, Niagara Group, Grant Co., Ind . 
P. eUipticum, H. & w., Wabash, Ind ..... 
P. nef!,Wr, HaU, Niagara Group, Grant Co., Ind ... 
P. nef!,Wr, Hall, Niagara Group, Marion, Ind. . 
P. nef!,fm', Hall, Niagam Group, Monon, Ind. . 
P. parvum, Hall & W., Niagara Group, Grant Co., Ind . 
P. unidentified species, Corniferous Group, Charlestown, Ind 
P. unidentified species, Niagara Group, Huntington, Ind . . 
P. walshi U), M. &- w., Corniferous Group, Jeffersonville, Ind .• 
Regoooras suhangulare, Lower Lias, N eumarye 
&aphites requalis, 8oweTby, Cretaceous, Roden, France 
S. (equalis, 8oweTby, Ohalk, Rouen" France. . • . '. 
S. iyaii, Puro8, Lower Greenland, Barreme, France. 
Siphuncle ormoooras, Niagara Group, St. Paul Station, Ind 
BtreptorhynehU8 umbraculum, Von Buoh, Knobstone Group, New Prov­
idence, Ind . . . . . . . . . . • . . . . . . . . . . . 
7'emnochilU8 eoxanum, M. & w:, St. Louis Group, Greencastle, Ind. 
T. roxanum, M. & w., St. Louis Group, Orange Co., Ind 
T. winsluwi, M. & w., Coal Measures, Dubois Co., Ind..... . 
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TrOcJWceTaa baeri, M & W., Hudson River Group, Richmond, Ind. 1 

T. richmonderuJia, Hudson River Group. . . . . . . . . 1 

T. unidentified species, Niagara Group, Charlestown, Ind 1 

T. wald1'O'MmC, HaU, Njagara Group, 'Vaid ron , Ind. 	 3 

LAME.LLrBRANCHIATA. 
AUorillma euneatum, Swallow, Coal Measures, 'Varren Co., Ind. 1 

A. granosum, Shumard, Permo-Carboniferous, Greenwood 00., Kan. 1 

A. sinuatum, McChesney. . . . . . . . . . . . . . . . 22 

A. subcuruJatum, M. & H., Ooal Measures, Dubois Co., Ind. . 7 

Ambonychia acutirostra, Hall, Niagara Group, Waldron, Ind . 3 

A. bellUltriata, Hall, Hudson River Gronp, Franklin 00., Ind. 1 

A. carinata, Goldfuss, Hudson River Group, Madison, Ind 9 

A. costata, Meek, Hudson River Group, Madison, Ind . 4 

A. radiata, HaU, Hudson River Group, Richmond, Ind 8 

Area acuminata, Vicksburg Group, Mississippi. . . . . 2 

A8tarte perplana • . . • . .. . . . . . . .. • . 2 

ABtartella ooncentriea, McOhesney, Coal Measures, Sullivan Co., Ind. 1 

Aviculopecten amplUB, M & W., Keokuk Group, Edwardsville, Ind. 1 

A. aviculatUB, Swallow, Coal Measures, Dubois Co., Ind. . . • .. 1. 
A. earboniJer0U8, Stevens, Ooal Measures, Dubois-CO., Ind. . . .. 1 

A. crassicostatUB, Hall, Upper Helderberg Group, Charlestown, Ind. 11 

A. fragiliB, Hall, Marcellus Shale, Erie Co., N. Y. . . . . . 2 

A. indianensis, M & W., Keokuk Group, Crawfurdsville and Ed­
wardJ>ville, Ind. . . . . .'. . . . . . . . . . . . . .. 3 

A. 	intercostaliB, Winchell, Upper Helderberg Gronp. Charlestown, 

Ind............. " • . . . . . . . . . 1 

A. oblorl.flU3, M. & W:, Keokuk Group. Edwardsville, Ind . . .. 1 

A. ocdilentaliB, Shumard, Permo-Carboniferous, Elk Co., Kan. .. 2 

A. 	pecteniJormis, Conrad, Upper Helderberg Group, Charlestown, 

Ind. . . . . . . . . . . . . . . . .... . . 4 

A. providencensiB, Cox, Coal Measures, Dubois Co., Ind. . 4 

Oardita granulata . . . .. . . . . . . . . . . . . . 2 

Cardium laqueatum, Conrad, Miocene, James River, Vir(?) 3 

Conoeardium attenuatum, Oonrad, Niagara Group, Waldron, Ind . 3 

C. cuneatum, Hall, 'Varsaw Group, 3 Spergen Hill, Ind . . . 7 

C. t'rigonale, Hall, Upper Helderberg Group, ChaflestowD, Ind 27 

Corbula gray8QnensiB, CretaceQU8, Sherman, Tex. 1 

C. idoona . . . . • . . . . . . . . . . . . . . . . . . 2 

Orassatella und1llata. . . . . . . . . . . . . . . . . . . 2 

Oypricardites hindi, Billings, Hudson River Group, Green Co., Ohio 1 

SPECIMENS IN THE STATE MUSEUM. 41t> 
No. of 
Specimens. 
C. 	sterlingen8i8, M. & w., Hudson River Group, Richmond and Mad­
ison,Ind ............... ' .. . 4 
F.aogyra arietina, Roemer, Cretaceous, Dennison, Texas. . . 3 
E. jorniculata, White, Cretaceous, Dennison, Texas . . . . 1 
E. matitemniana, D'Orbigny, Cretaceous, Ft. Worth, Texas. 2 
Gryphea pitcheri, Morron, o..etaceous, Dennison Texas . . . 10 
G. wacoensis, RoerMr, Cretaceous, Ft. Worth, Texas. . . . 1 
Litlwplw,ga lingualis, Phillips, Keokuk Groul\. Crawfordsville, Ind. 1 
L. perlenuis, M. & w., Warsaw Group, Lanesville, Ind .. 4 
Lunulicardium jragilis, Hall, Chemung Group, Ithica, N. Y. 1 
Lima waeoe1l1Jis, Roemer, Cretaceous, Ft. Worth, Texas ... 1 
ModWlapsis cincinnatiensis, H. & w., Hudson River Group, Rich­
mond, Ind................... . 3 
M. dubia, HaU, Niagara, GrJup, St. George Island, Lake Erie 4 
J,L modiolaris, Oonrad, Hudson River, Group, Richmond, Ind. 3 
M. modiolaris, Oonrad, Hudson River Group, Hamilton, Ohio . 4 
11L perlata, Hall, Niagara Group, Waldron, Ind ...... . 1 
llL pholadiformis, Hall, Hudson River Group, Hamilton, Ohio. 2 
M. subalata, Hall, Niagara Group, Waldron, Ind..... 7 
M. terrninalis,Hall, Hudson River Group, Oxford, Ohio . 3 
M. tru1/,C<Lta, Hall, Hudson River Group, Hamilton, Ohio . .,() 
jfL --, Corniferous Group, Charlestown, Ind . . . . . 4 
Monopteria longispina, Oox, Coal Measures, Du bois Co., Ind . 2 
Myalina keokuk, Worthen, Keokuk Group, Edwardsville, Ind. 1 
M. perattenuata, Meek & Hayden, Permian, Butler Co., Kan. 1 
M. 8wall&vi, McOoy, Coal Measures, Dubois Co., Ind . 1 
Myoohoneha incurva _ . . . . . . . . . . . . . . 
Mytilarca sigilla, Hall, Niagara Group, Waldron, Ind. 2 
Neitha texana, Cretaceous. Dennison, Texas. . . . . 4 
Nudeospira barT'isi, White, Knobsto~e Group, Rockford, Ind. 3 
Niwula bellistriata, Conrad, Upper Coal Measures, Fayette Co., III . 2 
N. lineata, GoldJuss, St. Cassian . . . . . . . . . . . . . 12 
N. lirata, Oonrad, Hamilton Group, Buffalo, N. Y ..... . 2 
N. niotica, Hall, Upper Helderberg Group, Charlestown, Ind. 8 
N. parva, McOhesney; Upper Coal Measures, Fayette Co., Ill. . 1 
N. ventricosa, Hal!, Coal Measures, Belleville, Ill. . 5 
Orthodesma parallel:um, Hall, Hudson River Group, Madison, Ind., 
Cincinnati, Ohio . . . . . . . . . . . . . . . . 5 
O. rectum, H. & w., Hudson River Group, Madison, Ind 1 
Ostrea beUiplicata, Shumard, Cretaceous, Sherman, Texas. 6 
O. blaclcii, White, Cretaceous, Sherman, Texas . . 	 1 
O. cannata, /Amrck, Cretaceous, Ft. Worth, Texas 	 3 
O. Cimgesta, Conrad, Cretaceous, Ellis Co., Kan. . 
416 
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No.of 
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O. fffmulimargo, Roemer, Cretaceous, Dennison and Ft. Worth, Tex. 3 

Paracyelas 	elliptiea, Hall, Upper Helderberg Group, Falls of the 

Ohio. . . . . . . . . . . . . . . .. .. ...... 9 

P. elliptica, 'liar. oocidentaiUJ, Hall, Upper Helderberg Group, Charles· 

town, Ind. . . . . . . . . . . . . . . . . . . . . 19 

P. ,lirata, O<mrad, Upper Helderberg Group, Columbus, Ohio. 67 

P. sabini, White, Hamilton Group, Rockford, Iowa 5 

Pectunculus O'IIatus, Miocene, James River, Vir . . . . . . . 2 

P. tumuli . . . . . . . . . . . . . . . . . . . . . . . 2 

Pinna percreuta, Shumard, Kaskaskia Group, Orange Co., Ind. 2 

P. IWhspatulata, Worthen, Keokuk Group, Crawfordsville, Ind . 2 

Pseudomonoti<J haumi, M. & H., Permo-Carboniferous, Greenwood 

Co., Kan . . . . . . . . . . . • . . . . . . . . . .. 2 

Pterinca brisa, Hall, Niagara Group, Waldron, Ind . . . . . .. 2 

P. ooncentriea, Cb,nrad, Upper Helderberg Group, Charlestown, Ind 1 

P. demissa, O<mrad. Hudson River Group, Madison, Ind . . . .. 4 

P. flabellum, O<mrad, Hamilton Group, Cayuga LakeJ N. Y. ' .• 2 

P. 	flabellum, Gonrad, Upper Helderberg Group, Falls of the Ohio, 
Ind . . . . • . . . . . . . . . . . . . . . . . . .. .'5 
&nguinoliles saruJ:uikyen8UJ, Meek, Upper Helderberg Group, Colum­
bus, Ohio. . . . . . . . . . . . . . . . • . . . . 4 

Schizoii/1,8 witeeleri, Swallow, Permo·Carboniferous, Elk Co., Kan 1 

&lenscalpriformis, Winchell, Stony Point, Mich '..... 1 

Solerwmya aMd.ont.oides, Meek, Coal Measures, Dubois Co., Ind. 1 

TeUinomya levata, Hall, Hudson River Group, Dubuque, Iowa. 29 

Trigonia ernargi, Cretaceous, Dennison, Texas. . . . • • • . 1 

ANNELIDA. 
Oormdites proprius, Hall, NIagara Group, Waldron. Ind 18 

Spirorbis M1-bonarius, Dawson, Coal Measures, Newburg, Ind 2 

CRUSTACEA. 
Galymene blumerlhachi, Brongniart, Niagara Group, Madison, Ind . 16 

G. eallicep'haJ.a,Green, Hudson River Group, Cincinnati, Ohio . 4 

G. callieephaJa, Grcen, Hudson River Group, Madison, Ind 15 

G. niagarensis, Hall, Niagara Group, Grafton, III . . 	 3 

G. niagaren.~is, Hall, Niagara Group, Fayette Co., Ind . 4 

G. nia.garen8is, Hall, Niagara Group, Waldron, Ind . . 66 

Oeraurus niagarensi8, Hall,Niagara Group, Marion, Ind 1 

G. niagarensis, Hall, Niaga-ra Group, Waldron, Ind . . 4 

G. pleurexanthemus, Gr~, HudsonRiver Group, Cincinnati, Ohio. 1 

I!IP1WIM:ENS IN 1'Hts STAT)!; lIWSEUM. 41i 
No. of 
Spe~imens . 
Cypita8pis christyi. Hall, Niagara Group, Waldron, Ind. .' 11 
Dalmanites limulurw!, Green, Niagara Group, Louisville, Ky 2 
D. limulurw!, Green, Niagara Group (plaster cast). • • 
D. limulurw!, Green, Niagara Group, Madison, Ind • . 1 
. D. limulur1l8, Green, Niagara Group, Jefferson Co., Ind 5 
D. mieruru.~, Green, Niagara Group, Louisville, Ky ... 1 
D. ohioenai8, Meek, Upper Helderberg Group, Falls of the Ohio. '1 
D. ohioenai8, Meek, Upper Helderberg Group, Charlestown, Ind. 1 
D. pleuropteryx, Green, Niagara Group, Louisville, Ky . 5 
D. verrueo8U8, Hall, Niagara Group, Waldron, Ind . . . . . . 56 
D. mgila1l8, Hall, Niagara Group, Waldron, Ind ..... . 4 
DieeJ10eephalua minnesotemia (f), Owen, Potsdam Group (plaster cast) 
EurypterwJ remipes, De Kay, Corniferous Group, Put-in-Bay Island, 
Ohio. . . . . • . . . • . . . . . . . . . . . . . . . 3 
Homalmtotu8 delphinoeephalua, Green, Niagara Group, Waldron, Ind 1 
H. delphinocephalua, Green, Waldron, Ind . . . . . 2 
,H. vanuxemi, Hall; Niagara Group, Louisville, Ky. . 2 
lllaenua armatua, Hall, Niagara Group, Waldron, Ind. 6 
1. armatua, Hall, Niagara Group, Charlestown, Ind . 1· 
1. W:cu!!, Hall, Niagara Group, RenRsalear, Ind . . . 1 
Isotelua gigas, De Kay, Hudson River Group, Greene Co., Ohio. 1 
1. gigas, De Kay, Hudson River Group, Cincinn9,ti, Ohio. . . 1 
1. gigas, De Kay, Labrum or Epistmna, Hudson River Group, Rich­
mond, Ind. . . . . . . . . . . . . . . . . . . . . .. 4 
L gigas De Kay, Labrum, Hudson River Group, Blanchester, Ohio. 1 
1. gigas, De Kay, Hudson River Group (plaster casts) . . 4 
L megiJ!tu8, Locke, Hudson River Group (plaster cast) .. 1 
1. megi8tu.~, Locke, Hudson River Group, Cincinnati, Ohio. 2 
IAchas boltoni, Bigsby, Niagara Group, Lockport, N. Y. (plaster 
, cast) . . • . . . . . . . . . . . . . . . . . . 
L. boltoni, var. oooidentalia, Hall, Niagara Group, Waldron, Ind 
L. breviceps, Hall, Niagara Group, Jefferson Co., Ind . 2 
L. bremeeps, Hall, Niagara Group, Waldron, Ind'. . . . . . 1 
Pygidium of I.ti.ehas, Devonian, Germany. /. . . . . . . . . 1 
Phacops bufo, Green, Uppel: Helderberg Group, Charlestown, Ind. 5 
P. hufo, Green, Upper Helderberg Group, North Vernon, Ind 3 
P. bufo, Green, Upper Helderberg Group, Charlestown, Ind 15 
P. buJ0 Green, Upper Helderberg Group, Falls of the Ohio 1 
P. hufo Green, Hamilton Group, Buffalo, N. Y • . . . . . 10 
P. hufo, Green, Upper Helderberg Group, Jefferson Co., Ind 1 
P. buJo, Green, Upper Helderberg Group, Charlestown, Ind. 26 
P. buJo (n, Schoharie Grit, Pendleton, Ind . . . . . . . . 

PltillipM bujo, M. & Jr., Keokuk Group, Crawfordsville, Ind', .' 6 
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P. huja, M. &; w., Keokuk Group, Jacksonville, Ind. . 1 
P. major, Shumard, Coal Measures, Kansas City, Mo.. 2 
P. merameeensis, Shumard, Warsaw Group, Bloomington, Ind. 1 
P. meramecemis, Shumard, Warsaw Group, Lanesville, Ind. . 11 
P. portloCld, M. &; w., Keokuk Group, Crawfordsville, Ind. 1 
P. sangamonensis, M. &; w., Coal Measures, Dubois Co., Ind.. 2 
P. sangamanensis, M. &: w., Coal Measures, Fayette Co., Ill. . 1 
P. stevemoni, Meek, Chester Group, Orange Co., Ind.- . . 2 
Proetus 	 crassimarginatu8, Hall, Upper Helderberg Group, Falls of' 
the Ohio, Indiana side. . . • . . . . . . ., ..•.. 1 
P. li.mgicaudus, Hall, Upper Helderberg Group, Falls of the Ohio. 1 
P. planimarginatus, Meek, Upper Helderberg Group, Falls of the 
Ohio .. : ................. . 1 
Sphcerexachus mirus, Nifl.gara Group, Europe (plaster cast) . 1 
S. romingeri, Hall, Niagara Group, Waldrou, Iud. . . . . 5 
Trirathrus beCld, Green, Utica slate, Holland Patent, N. Y .. 2 
1'rinucleus ooncentricus, Eaton; Utica slate, Cincinnati, Ohio. 1 
LIST OF DUPLICATE FOSSILS. 
Acervttlaria davidsoni • • • 16 
Actinocrinus lauii, Hall . 3 
Ambonychia radiata, Hall 9 
Arw.'ltraphia verneuili, Hall . 339 
Athyris hirsui.a, Hall 348 
A. sublamellosa, Hall l~O 
A. s1.Ihquadrata, Hall 441 
A. trinuclea, Hall 1920 
A.vittata, Hall 39 
Atrypa rit:icularis, Linne . 1650 
Batacrinu8 biturbinatus, Hall , 5 
B. rotundu,s, O. & S ... . . 21 
Blothraphyllu;;" dermticatum, Billings. 54 
B. promissum, Hall. . . . . . . 22 
Buthotrephis gracilis, Hall . . . . 1 
Calymane blumenbachi, Brongnial't 93 
C. callicephala, Green. . . . . 4 
Chonetes yandellan~U!, Hall. . . 79 
Clisiaphyllum oneidiense, Billings 2 
Cyathophyllum corniculum ... 51 
C. radicUla, Rominger 480 
C. rtUJf!sum, Hall . 36 
C. 'bvdidum, Hall. . . 42 
419 SPEC! MENS IN l'HE s'rA'rE IIIUf.n<]lJIII. 
No. of 
Specimens. 
Oyclmwma biJix, Conrad. . . . . 16 
OystiphyUum americanum, E. & H . 35 
C. ohioYn..se, Nicholson, . 32 
C. sulcatum, Billings . • • . . 8 
C. 'lJe8ieulosum, Goldfu88. . . . 52 
Diphyphyllum archiaci, Billings . 21 
D. crespitoBUm, Hall 2 
D. cJ)Uigatum 3 
D. simcams6, Billings 1 
Erid<JPhyllum rugol'mm, E. & H . 25 
Euealyptocrinus, crelatu8, Hall 15 
E. CTas8U8, Hall . . . 160 
E. &rnatu8 (?), Hall . . . . 37 
.Pavistdla stellata, Hall 80 
Favosites canadensis, BHlings . 1 
F. emmonsi, Rominger • . 82 
F. epidermatus, ROminger. . 32 
F. favo8us, Goldfuss 45 
F. jorbesivar. oceidental:U5, Hall . 666 
F. hemispherimts, Troost. 224 
F. limitaris, Rominger' 227 
F. niagarei~~is, Hall . 31 
F. pi'i'um, Davis • • . 54 
F. tuhero8u8, Rominger 44 
Goniasteroidl)cnnus tuberosus, L. & C 10 
GoniatitesixiOn, Hall . . . .' 10 
G. oweni, Hall. . . . . . . 60 
G. oweni 'va'r. parallelu»" Hall. 90 
Halysites catenuiatu8, Linne. 116 
Heliolitesinterstinctus, Linne . 35 
IL megastom.a, McCoy. . . . 65 
IIeliaphylum gemmatum, Hall . 7 
Leptoma sericea, Sowerby . . 58 
Lichenalia concentrica, Hall. . 236 
Lithostrotion prdiferum, Hall . 48 
Lunulwardium sp. (?). . .' . 1 
Lyrioorinus melissa, Hall. 44 
JJ[eristina nitida, Hall. . 2908 
MiliMlina cylindrica. . . 1 
JJ/ontimdip(fTa cincinnatiensis, James 1 
M. dalii, E. & H. . . . 314 
1-£ discoidea, Nicholson . 16 
M. frondQsa, D'Orbigny. 7 
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M. gracilia, Hall '.' • • . . . 

OnycluxJrinus exeu1ptU8, L. & C . 

Orfh,is biJorata, Schlotheim . 

O. Ikntaia, Pander 
O. impressa, Hall. 
O. laticosta, Meek. 
O. lynx, Eichwald 

Orth:i8 ooeidentalis" Hall 

O. sinuaia, Hall . : . 
O. S'Uhquadrata, Hall . 

Orthoooras wkitii, Winchell. 

Paracyclas eUiptica, Hall. . 

P. lirata, Conrad. . . . . 

Pentamerus knighti, Sow'erby . 

P. oblongus, Sowerby • • • 

Pentremires con~, Hall 

P~ buJo, Green. • . . 

Pla8rMpfY1'a JoUis, E. & H . 

Platyceras f}({Uilaterak, Hall. 

Platyorinm hemisplwritus, M. & W 

Platystoma niagar6n8e, Hall. 

P. shurna,rdi, Verneuil. • , 
, Pleuronotus deeewi, Hall. . 
Pleurotomaria 0C<Jid6WJ, Hall 
P. S'Uhconica, Hall . . . . 
P. suloomarginata, Conrad . 

Poteriocrinm coregi, Worthen , 

Prod1u1dla spinulicostata, Hall 

Raphistoma lenticulare, Emmons. 

RetM 6V(w, Hall. . . . . . . 

R. '!)f}Tneuilianaj Hall, Eumetria verneuiliana 
RhynelwruJlla capaa:, Conrad 
R. indian6WJis; Hall ; 
R. stricklandi, Sowerby 
R. ventricosa, Hall. . 
R. whitii, Hall ~ . . . 

Rhynchotreta cuneaia val'. alllericana, Hall . 

Scwphiocrinm requalis, Hall. . 

S. dooadactylm, Worthen .'. 

Ste1Wschisma tethys, Billings . 

Streptelasrna, corniculum, Hall . 

Streptorhynchm planumiJonum, Hall 
I' 
S. planooofww'Um, Hall . . . . '. . 
I 
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Specimens. 
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No. of 
SpeeimeD5. 
S. unihl'aculum, Von Buch . 39 
StromatopfYI'a mamillata, Nicholson 1 
Strornhoi1e!! ptmtagonU8, Goldfus8 4 
Stroplwi1<mta demU!sa, Conrad . 10 
S. hemiipherWa, Hall . . . . 12 
Strop'/uYrMna alte!rrwta, Conrad 219 
S. alternisffriata, Hall . 17 
S. fradit, Meek . . . . 17 
S. nasuta, Conrad . . . 29 
S. rhomhoidalU!, Wilckills 101 
Spirifero acuminata, Conrad 47 
S. fo~, Hall . 42 
S. keokuk, Hall • . 77 
Spirifera oweni, Hall 510 
S. pennata, Atwater 15 
S. radiata, Sowerby . 125 
S. varico8a, Hall . . 340 
Spirifero gp. (?) 30 
Thecia major, Rominger . 51 
T. minfYl', Rominger '" 11 
Whi!fieldiamaria, Hall . 692 
ZaphrentU! dalei, E. & H 177 
Z. elegans, Hall . . 13 
Z. gigantea, Leseuer . 21 
Z. prolifica, Billings . 14 
Z. rafinesquii, E. & H 4 
Z. spinulifera, Hall . 141 
Z. spinulosa, E. & H 29 
Z. yandeUi . .... 28 
Zggospira modesta, Say (Slabs.) 9 
BUILDING AND OTHER STONES. 
The following is a list of tpe building and other stones contained in the 
State collection. The speCilpens were obtained mainly from the State 
House Commissioners, and consist of the samples submitted for their in­
spection with the view of secl,lring the adoption of the various grades for 
use in construction of the Capitol. It is the design of the State Geolo­
gist to procure from all the quarries of the State suitable samples of the 
stone they furnish, and put them on permanent exhibition, in suitable 
cases, where they may be examined at anytime by architects and others 
who contemplate using such material in buildings or structures of any 
kind;, 
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LARGE BUILDING STONE. 
1. Oolitic Limestone, Vorhees & Norton. 
2. Sub·Carboniferous Sandstone, Grafton, Ohio. 
3. Red Granite, Jo~esboro, Maine. 
4. Red Granite, Clayton, N. y, 
.5. Gray Granite, Derby, Vt. 
6. Niagara Limestone, Greensburg, Ind. 

7.· Niagara Limestone, (!reenflburg, Ind. 

8. Niagara Limestone, St. Paul, Ind. 

9, American Red Granite, Maine. 

10. Lithographic Limestone, Corydon, Ind. 
11. Oolitic Limestone, Stinesville, Ind. 
12. Devonian Limestone, North Vernon, Ind. 
13. Sub·Carboniferous Sandstone, Grafton, Ohio. 
14. Oolitic Limestone, Ellettsville, Ind. 
15. American Granite. Richmond, Va. 
16. Niagara Limestone, St. Paul, Ind. 
17. Oolitic Lim~stone, Bedford, Ind. 
18. Oolitic Limestone, Baalbec Quarry, Bedford, Ind. 
1». Oolitic Limestone, Ellettsville, Ind. 
20. American Granite, Maine. 
SPECIMENS OF BUILDING AND OTHER STONES. 
MARBLE AND BUILDING S'l'ONE. 
No. of 
Specimens. 
1. American White Marble, Slvanton, Vt . . . 1 
t. American White Marble, slightly clouded, Swanton, Vt . 1 
3, American White Marhle, clouded, Swanton, Vt. 1 
•4. Dark Blue Vermont Marhle, Swanton, Vt .•. 1 
5. Swanton Dove Marble, Swanton, Vt ..... 1 
6. Dark Gray Marhle, isle La Molle, Swanton, Vt 1 
7. Dark Chocolate, Mottled Marble, Swanton, Vt. 1 
1'<, Red Vitulano Marble, Beneventano, Italy. 1 
9. Dark Mariah Marble, Vermont 1 
10. Shell Marble, Tennessee . . . . . . . . 1 
11. Italian Marble, Italy. . . . . . . . . . 1 
It. Red Champlain Marble, Poultney State Works, N. Y. City 1 
13. Florentine Marble, Burlington Manufacturing Co . .1 
H. Red Vitulano Marble, Beneventano, Italy. 1 
l5. Dark Red Tennessee Marble. 1 
16. Italian Marble, Italy. . . . . . . . . . 1 
SPECIMENS IN TliE STATE !ltUSEUM, 
17. Mottled Tennessee Marble .. , .. 
18. Italian Marble, Florence, Italy. . . 
19. Tennessee Marble, Knoxville, Tenn. 
20. Red Tennessee Marble, Holston River, TOHn . 
21. Italian MarbJe, Florence, Italy. ." 
22. Italian Marble, Italy. . . . 
23. Red Tennessee Marble, 'l'enn 
24. Dark Blue Marble, Vermont. 
25. Verde Antique Marble . . . 
26. Olive Variegated Marble, McMinn Co., Tenn 
27. BlaCk Marble, Glens Falls, N. Y. . . . . 
28. Red Lake Champlain Marble, New York. . 
29. White Marble, Vermont . . . . . . . . . 
30. Dark Mariah Marble, Burlington Manufacturing c, I. 
31. Dove Marble, Sutherland Falls, Vt. 
32. Black Marble, Glens Falls, N. Y ..... 
33. Italian Marble, Italy. . . . . 
34. Governeur Marble, Southerland Falls. Vt. 
35. Egyptian Marble .... " .. 

:)6. Winooski Marble .. . ,'. . . 

37. Dark Broct;t.tello Marble, Vermont 
38. Lyonaise MarbJe, Vermont . . . 
39. Portland Blue Marble, Southerland Falls, Vt 
40. Lyonaise Marble, Vermont . . . . 
41. Lyonaise Marble, Vermont .... 
42. Lake Champlain .Marble, Vermont. 
43. Black Marble. . . . . . . . . . 
44. Pittsfield Blue Marble, Burlington Manufacturing I;" 
45. American White Marble, Brandon, Vt . 
46•. Tennessee Marble, Knoxville, Tenn 
47. Serpentine Marble, Chester Co., Pa. . 
48. Swanton Dove Marble, VerIPont. . . 
49. Swanton Dark Mottl~d Marble. Vermont 
50. LaPantoMarble.. . . . . . . . 
51. Swanton Black Marble, Vermont. . 
52. American White Marble, Vermont. 
53. Winooski Marble, Vermont. . . 
·' 
M. Swanton Dove Marble, Vermont . 
55. Swanton Gray Marble, Vermont . 
56. Lyonaise Marble, Vermont . . . 
57. Lyonaise Marble, Vermont ... 
58. Vermont Marble, Sutherland Falls, Vt 
59. St. Genevieve Sandstone, St. Genevieve, M" . 
324 
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60. Sandstone, Carroll Co., Mo . . . . . 1 
61. St. Louis Limestone, Sp;,ncer, Ind .' . 1 
62. Chester Sandstone, Orange Co., Ind . 1 
63. Gray Granite, Hurricane Island, Me . 1 
64. Gray Granite, Maine ..... 1 j 
65. Black Diamond Granite, Maine . . 1I. 
66. Red Scotch Granite . . . . . . . . 1 
67. Clark's Island Granite, Rockland, Me. 1 
68. Gray Granite, Maine . 1 
69. Gray Granite, Maine. . . 1 
70. Gray Granite, Maine. . . 1 
71. Gray Granite, Connecticut 1 
72. Oolitic Limestone, Kansas City, Mo 1 
73. Gray Granite, Maine. . . . . . . 1 
74. Chester Sandstone, Orange Co., Ind 1 

71). \ Niagara Limestone, Lemont, III . . 1 

76. Plymouth Rock Granite, Hollowell, Maine. 1 
77. Lower Helderberg Limestone, Huntington, Ind 1 
78. Banded Iron Ore, Cedar Bluff, Warren Co., Ind . 1 
79. Lithographic Limestone, O~ge 00., Ind .... 1 
80. Corniferous LimestoIle, Dupont, Jefferson Co., Ind 1 
81. Corniferous Limestone, Dupont, Jefferson Co., Ind 1 
82. Oolitic Limestone, Salem, Ind. . . . . . 1 
83. Chalk·Carbonate Lime, Barber Co., Kas . 1 
84. Blue Limestone, polished, locality unknown 1 
85. Limestone, polished, locality unknown . . 1 
86. Lithographic Limestone, Lawrence Co., Ind . 1 
87. Shell Marble, Marble Hill, Jefferson Co., Ind 1 
88. Oolitic Limestone, Bedford, Ind. . . . . . 2 
89. Lower Helderberg Limestone, Wabash, Iod . 1 
90. Lime Marl, 'Porter Co., Ind. • . 1 
91. Oolitic Limestone, Sp;,ncer, Ind. . . . . . 1 
92. Black Roofing Slate, Monson, Me. . . . . . 1 
93. Limestone, polished, Marble Hill, Jefferson Co., Ind 
I94. Black Roofing Slate, Monson, Me . . . . . . . . 1 
95. Sub-Carboniferous Sandstone, Berea, Ohio. . . • • 1 
96. OolItic Limestone, Dark Hollow Quarry, Bedford, Ind 1 
97. Oolitic Limestone, Dark Hollow Quarry, Bedford, Ind 1 
98. 'Oolitic Limestone, Sp;,ncer, Owen Co., Ind . . . . T 
99. Oolitic Limestone, Dark Hollow, Bedford, Ind. . . 1 
100. Oolitic Limestone, Stone and Lime Co., Salem, Infl . 1 
101. Oolitic Limestone, Dark Hollow, Bedford, Iod .' . 1 
102. Verde Antique Marble. . , . . . . . . . . . , 1 
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103. Olive Champlain Marble, Swanton, Vt 1 
104. Pittsfield Blue Marble 1 
105. Tennessee Marble, Holston River. 1 
106. LaPanto Marble. I 
107. Lyonaise Marble, Vermont 1 
108. Red Gr8Jlite, Missoqri 1 
109. Hollowell Granite . 1 
110. Hollowell Granite . 1 
111. Niagara LiqXestone, Jefferson Co., Ind. 1 
112. Niagara Limestone, Jefferson Co., Ind. 1 
113. Oolitic Limestone, Corydon, Ind . I 
114. Freestone, Vanceburg, Ky . . . 1 
115. Portland Cement, Shimi Bros., New Castle, Pa. 1 
116. Portland Cement, Shimi Bros., New Castle, Pa. 1 
117. Portland Cement, Shimi Bros., New Castle, Pa. 1 
118.' Dark Chocolate Mottled Marble, Vermont. 1 
119. Vermont White Marble. I' 
120. Tennessee Marble . 1 
121. Chocolate Mottled Marble, Vermont 1 
122. White Tinted Marble, Vermont . 1 
123. Black Marble, Glen's Falls, N. Y. 1 
124. Griolle Marble, Swanton, V t I 
125. LePanto Marble. 1 
126. American White Marble, Vermont. 1 
127. American ,Dark 'Blue Marble, Vermont 1 
128. Red Marble, Maine. I 
129. Shell Marble, Tennessee. 1 
130. Lyonaise Marble, Vermont 1 
131. Swanton Black Marble, Vermont. 1 
132. LePanto Marble. 1 
133. Dark Gray Marble, Tennessee , 1 
134. Light Mottled LePanto Marble 1 
135. Dark Red LePanto Marble . 1 
136. Light Gray Tennessee Marble . 1 
137. Oolitic Limestone, polished~ Bedford 1 
138: Black Roofing Slate, Morrison, Me . 1 
139. Black Roofing Slate, Morrison, Me , 1 
140. Oolitic Limestone, Spencer, Ind 1 
141., Cement and'Lime, Shimi Bros., New Castle, Pa 1 
142. White Marble, Connecticut . 1 
143. 'Lyonaise Marble, Vermont 1 
144. American Red Marble. Maine . 1 
145. Shelf Marble, Tennessee 1 
28-GEOJ.QGY, 
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146. Chocolate Mottled'Marble, Vermont 1 
147. Winooski Marble, Vermont . 1 
148. Oolitic Limestone, Dark Hollow, Bedford . 3 
14tL Qolitic Limeston~, ]3edford, Inu . 3 
150. Oolitic Limestone, Spencer, Ind. 3 
151. Oolitic Limestone, Spencer, Ind. .' 1 
152. Oolitic Limestone, Bloomington, Ind 1 
, 153. Oolitic Limestone, Gosport, Ind . II 
f·" 154. Oolitic Limestone, Spencer, Ind , 1) 
155. Oolitic Limestone, Putnamville, Ind I! 
11156. Oolitic Limestone, Ellettsville, Ind ~ 
" 
157. Oolitic Limestone, Spencer, Ind Ii 
158. Oolitic Limestone, Stinesville, Ind . ]! 
159. Oolitic Limestone, Bedford, Ind. ~ 
160. Oolitic Limestone, Bedford, Ind ; 3 
,­
t 
16I. Niagara Limestone, Dayton, Ohio 2 
~ }l'l
. 162 . . Niagara Limestone, St. Paul, Ind. . /. 1 
163. Niagara Limestone, Greensburg, Ind . 1 ' 
164. Niagara Limestone, Greensburg, Ind . 1 
165. Niagara Limestone, Deputy, Ind. 1 
166. Niagara Limestone, Deputy, Ind. 1 
167. 'Niagara Limestone, Deputy, Ind. . 1 
168. Sub-Oarboniferous Sandstone, Lorain Co., Ohio. 1 
169. Sub·Carboniferous Sandstone, Grafton, Ohio 3 
170. Sub· Carboniferous Sandstone, Amherst, Ohio 1 
171. Sub·Carboniferous Sandstone, Grafton, Ohio. 3 
172. Sub-Carboniferous Sandstone, Grafton, Ohio. 3 
173. Sub-Carboniferous Sandstone, Sugar Grove, Ohio. 3 
174. Sub-Carboniferous Sandstone, Berea, Ohio. 3 
175. Oolitic Limestone, SPencer, Ind . 1 
.... 
,. 176. Qolitic Limestone, Dark Hollow, Bedford, Ind. J~ ~ 
177. Oolitic Limestone, Dark Hollow, Bedford, Ind . 1 
178. Oolitic Limestone, Bedford, Ind. . . ". . . . 1 
179. Niagara Limestone, Deputy, Ind. 1 
180. N;iagaraLimestone, Deputy, Ind. 1 
181. St: Louis Limestone, Putnamville, Ind. 1 
., , 182. Oolitic Limestone, Ellettsville, Ind . 2 
", 183. Oolitic Limestone, Ellettsville, Ind . i 
]84. Oolitic Limestone, Spencer, Ind . 1 
1&5. Oolitic Limestone; Spe!lcer, Ind . 1 
186. Oolitic Limestone, Gosport, Ind . 1 
187. Oolitic Limestone, Bloomington, Ind . 1 
188. Oolitic Limestone. Bloomington, Ind . 1 
t"'I:'.\ 
'\ '~ 
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189. Oolitic Limestone, Bedford, Ind . 1 

190. Oolitic Limestone, Spencer, Ind . 1 

191. Oolitic Limestone, Spencer, Ind . 1 

192. Lake SuperiQr Sandstone, Wisconsin . 1 

193. Lake Superior Sandstone, Wisconsin . 1 

194. Oolitic Limestone, Bedford; Ind . .> 1 

195. Lake Superior Sandstone, Wisconsin '. 1 

196. Lithographic Limestone. Corydon, Ind 1 

197. Pure Po~land Cement, Shimi Bros., New Castle, Pa . 1 

198. Niagara Limestone, Lemont, III . 1 

199. Oolitic ,Limestone, Bloom\ngton, Ind 1 

~OO. Oolitic Limestone, lUoomington, Ind 1 

201. Oolitic Limestone, Gosport, Ind . 1 

202. Corniferous Limestone, North Vernon, Ind 1 

203. COl'lliferous Limestone, Nprth Vernon, Ind 1 

204. Oolitic Limestone, Stinesville, Ind 1 

205. Oolitic Limestone, Bedford, Ind. 1 

206. Oolitic Limestone, Bedford, Ind . 1 

207. Silurian Sandstone, Stony Point, Mich 1 

208. Sub-Carboniferous Blue Sandstone, Amherst, Ohio 1 

209. Sub-Oarboniferous Sandstone, North Amherst, Ohio. 1 

.210. Sub-Carboniferous Sandstone, Warrensburg, Mo 1 

211. Oolitic Limestone, Ellettsville, Tnd . 1 

212. Clonglomerate Sandstone, Attica, Ind. 1 

213. Shell Marble, Marble Hill, Jefferson Co., Ind 1 

214. C-orniferous Limestone, North Vernon, Ind 1 

215. Oolitic Limestone, ~Washington Co.. Ind. 1 

216. Lower Helderberg Limestone, Kokomo, Ind. 1 

217. St. Lquis Limestone, Mitchell, Ind . 1 

218. St. Louis Limestone, Cloverdale, Ind . 1 

219. Lithographic LimestOne, Orange Co., Ind . 1 

220. Lithographic Limestone, Orange Co., Ind . 1 

221. Corniferous Limestone, Logansport, Ind . 1 

222. Devonian Sandstone, Kankakee, Ill. 1 

223. Oolitic Limestone, Spencer, Ind . . 1 

224. Chester Sandstone, Monroe Co.', Ind 1 

225. Oolitic Limestone, Salem, Ind . 1 

"226. Vermont White Marble, Vermont 1 \ 

227. Green Mottled Mariah Marble, Vermont 1 

~ ~228. Brown Tennesses Mar~le . . 1 

229. Griolle Marble, Vermont . . 1 

230. Pittsfield Blue Marble, Burlingto~, Manufacturing Co. 1 

231. Oolitic Limestone, Baalhec Quarry, Bedford, Ind . 1 

,,' 
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232. Oolitic Limellhme, Baalbec Quarry, Bedford, Ind. 1 
233. Oolitic Limestone, Baalbec Q!larry, Bedford, Ind. 1 
234. Oolitic LiJl!estone, Bloomin~Il' Ind 1 
235. , Black Limestone, Warren Co., Ind. 1 
236. Oolitic Limestone, Salem, Ind . " . 1 
237. Oolitic Limestone, Saljlm, Ind. . . 1 
238. Oolitic Limestone, Dark Hollow, Bedford, Ind. 1 
LIST OF LAND, FRESH AND SALT WATER SHELLS. 
The following list includes all the land, fr~sh and salt water shells 
owned by the State. They are placed in cases temporarily, in the room 
intended for fossils exclusively, and numbered as in the list, but it is 
probable that we will soon be able to procure suitable cases for them in 
another part of the Museum, when they will be more perfectly classified 
and permaIl:,ently placed. The shells, as a rule, are in an excellent state 
of preservation, and they are valuable aids to .students in conchology 
who often yisit the Museum for the purpose of studying the specimens 
and to secure assistance in identifying specimeiIs collected in various 
parts of the /;tate. There follows, also, a large list of duplicate shells, 
embracing several thousand specimens that are almost uniformly in a 
fine l'1tate of preflervation. 
SPECIES IN CASE No. 1. 
Case No. of 
No. :'fame. Specimens. 
1. Vimpa,ra oonteetoides, W. G. Binney. 25 
2. Villipara lister; , 7 
3. Vim para georgiana, Lea 9 
4. Vimpara 8uhpurpurea, Say 4 
5. Vivipara texana, Tryon. 3 
6. Vivipara oonteeta, Mill . 3 
7. Vimpara contecta, Mill . 6 
8. Vivipara intertexta, Say 5 
9. Paludim,a fascia, Mueller. , 8 
10. Palwiina mvipara, Dinn . 3 
.. 
11. Paludina reguw,ri13, Lea 2 
12. Paludina genimda, Conrad 4 
13. Palwiina ehili1UJides, Reeve . 2 
14. Planor'bis biearinatus, Say. 50 
15. Planor'bis bica'l'inat1.ffl, Say. 34 
16. Planor'bis oorneus, DeKay. 4 
17. Planor'bis oorptdentus, Say. 2 
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18. Plarwrbi3 nitidUIJ, Mueller 50 
19. Pla7lO'1'lrM nitw:ulJ, Mueller 5 
20. Planorbi3 dejlectUIJ, Say. : n 
21. Plan0rbi3 complanatu8, Mueller 10 
22. Planorbia albus, Mueller . . 55 
,\,--,
28. Plarwrbi3 ~, Mueller . . , 29 " \ ' 
24. Plarwrbis spir&rbi3, Mueller. . SO 
25. Planorbis oontorttu, Linnaeufl . 21 
26. Planorbis giaboraiUIJ, Say. . 8 
27. PlanrJ'rbi3 oregwumsis, Tryon 2 
28. Pkx-rwrbi3 Dpcreularill, Gould 8 
29. Plafnorbis fontanulJ, Montf 25 
30. Planorbis e;ca.ePus, Say . . :n 

3i. Planor"&i$ tumens, Cooper 1 

32. Plarwrbis parous, Say . . 25 
38.. Pla'OOrbis suh&renatU8, Cooper. ~' 2 
84. . Planorbis vermiculari.s, Gould . 25 
35. Planorbi3 vortex, Linneaus . . 4 
36. PlanAfroi8 occidentalis, Cooper,. ;') 
37. PlanrJrbis amtnon, Gould. . 
88. PlanrJ'rbis rotundatUIJ, P. . . 24 
39. Planorbis campanulatIUl, Say !) 
40. Planorbis trivolvis, Say. . . 10 
41. Plaoorms marginaitt8, Draper. 25 ' 
42. Planorbis acies, Muhlf. 20 
43. Planorbis parotU3, Say Wi 
44. Pythia imhriatmm. . . ij 
45. Pythia argenvillei, Pf. . 6 
46. Pythia McGillivrayi, Pf. I) 
47. Pythia p!!ramidata, Reeve 
48. Amnioola porata, Say . . 107 
49. Amnwola cincinnatiem.sis, Anthony. 105 
50. .A·nmioola pallida, Haldeman'. . . 12 

51.· Alexia bm'runden.sis, H. & A. Adams. ., 

" 
52. Alexia beT1ntldensis, Adams . 4 

53.. Alexia setifm'a, Cooper . 16 

54. Alexia schrejeri, Cooper. . . 3 
55. Bythiniarubens, Menke . 11 
56. Bythilliia tentutmiata, Linn 41 
57. Anc'lll{)sa 'rubiginos~., Lea. 5, 
58. Aneul{)8a tryoni, .Lewis. . Ii) 
.,59. AncIliosa zeb'ra, Anthony. ,) 
60. Aneulooa joremanii, Lea . 2 
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61. 
62. 
63. 
64. 
65. 
66. 
67. 
6'1• 
89. 
70. 
71. 
72. 
73., 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98: 
99. 
100~ 
101. 
102. 
103. 
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Anculoaa prWrosa, Say. 14 
.A1UJ1~WBa tintinalndum, Lea . 17 
AMulosadoumiei, Lea. . 3 
Anct~losa plieata, Conrad . 4 
AnCUWBa gihbosa, Lea . . 4 
Anmuosa Ugata, Anthony 3 
AnC1~8a fA:JonWto, Conrad 3 
~nculosa f~a, Lea. . ~ 3 
. Ani7uwsa costata, &y, trilineata, Anthony. 22 
An~lo8a ampla, Anthony . . 4 
Gonio~is haysiana, Lea. . , 11 
Gonw~is vanUxemensi.s, Lea . 14 
GonwbasiB occata, Hinds, 4 
Goniobasis rubicunda, Lea , 4 
GonWbasi8variata, .Lea, . . 22 
GonWbasis fJ&rhardtii, Lea , .' 1 
An~8a subglobosa, Say. 15 
An~lla coosrensis, Lea 8 
Anculo8a flammata, Lea . 2 
An~sa pieta, Conrad. 10 
Anculosa vittata, Lea 3 
Ane!~sa virgata, Lea , 6 
Anculosa contorta, Lea . 4 
AncttwsG. t'IJh&rcuiata, Lea. 2 
Aneulosa degans, Anthony 4 
.&n~lo8a c4rinata, Brug . 8 
Goniobasis boykinianu8, Lea. 1 
Goniobasis arachnoidea, Anthony, 8 
GonWbasis draytonii, Lea, , . 7 
. Goniobasis propi'fUjua, Lea . . 4 
Goniobasis c4rinif&ra, LalDark , 15 
Gonifi6asifJ edgariana, Lea 24 
Goniobasis castanea, Lea . 26 
Goniobasis mutabilis"Lea , 5 
Gonio~is plicif&ra, Lea , 5 
GQniobasis cristata, Anthony 2 . 
GQnWbasis sCmicarinata, Say. 
, 
• 
i
10) 
Goniobasis BMBtamsis, Lea 2; 
GQnWbasis bella; Conrad . , 41· 
GQniobasis ~lis,Lea, , 12: 
Goniobasi8 8ymmentrica, Haldem , 2: 
GQnWbasis aterina, Lea. . '20 
Goniobasis cat61wide8, Lea .2 
1', '\: 
'f
' ', 
.1 
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104. Goniobasis cylindracea, Conrad 4 
105. Gonioba.i!UJ porrecta, Lea . 27 
106. \ Gonioba.!!UJ olivata, Conrad 8 
107. Gonioba.!!UJ gr.anata, Lea 2 
108. Gonioba.!!UJ canbyi, Lea • 13 
109. Gonioba8i8 smitlu!oniana, Lea 2 
110. Goniobasis aeuto.oorinatm, Lea 11 
111. Gonioba.!!UJ ovalis, Lea 4 

11,2. Gonioba.i!UJ oominens, Lea . 1 

113. Gonioba.i!UJ nigrina, Lea 15 
114. , Gonioba.i!UJ varians, Lea 1 
115. Gonioba.i!UJ pudica, Lea 5 
116. GonWba.!!UJ virginica, Gmelin 1 
117. Gonioba.!!UJ 008tifm'a, Haldem 1 
118. Gonioba.!!UJ live8cen8, Menke . 29 
119. Gonip/xJJ[jjJ ooosaenl5is, Lea. 4 
120. Gonio~ fimrrayen.ai8, Lea 3 
121. Gonioba.i!UJ pinpaej(YT'mis, Lea .:> "
122. Gonioba.!!UJ papilWaa, Anthony , 92 
123. Goniobasis laeta, Say. 4 
124. GonioblJRis depygis, Say. 52 
125. GonWba.!!UJ troostiana, Lea. 27 
126. Hybriii8 between, Gonioba.!!UJ virginica, Gmelin & G. livesceruJ 7 
127. Pomatias patulum, Dop. 47 
128. P=tias pahtdum, Dop . . . 131 
129. Pt.rmatias serJtemspirak, Razoum 34, 
130. Pomatias tessatatm, Wright . 2 
131. &gmentina armigera, Say. 28 
.132. Tryo-q.ia protea, Gould 20 
174. Amycla gausapata, Gaak 2 
175. Olwrostoma junelnoJ£, A. Adams 1 
176. Lioplax subcarinata, Say. 18 
177. Binnea notahalis, Cooper . 3 
178. A~ oolumbianm, Gould. 1 
179. Ole<urina v~nU8f.a, C. B. Adams 32 
'180. Ole<urina eeylonica . 8 " )' 
181. Torquilla 8eoola, Draper 22 
182. Torquilla jrumenJ;um, Draper 64 
183. Torquilla a1Jenaeea, Brug . 4 
184. Prophy8aQn hempMJJi, BI. & Bin. 3 
•185. Subulina octona, Chemitz.. 8 
186. Tebennoplwrm carolinemis, Bosc . 3 
.187. T~carolinensis,Bosc . 6 
.\ 
'; 
r .-1 \- . '''.'~
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188. Balea jragilis, Draparnaud. 11 
189. J.lfelan:ia. virgata, Lea. .'. . 18 
190. 1lfelania tenuis1J,leata, D. Kr. 1 
191. Melania lwlandri, Fer 8 
192. Jfel.ania argillierti, PhI. 2 
193. .1lfelaniavirginiea 46 
194. Achatina f1dva, Brug . ] 
195. Achatina jasciata, Mueller 2 
196. Achatina W88ellata, N ewe . 1 
197. Achat'ina vitrea, N ewc ] 
198. Achatina tmniolata, Pfe, . 2 
199. Achatina vent·ul~, Ferussac . 2 
200. Achatina TJerliix, Reeve 2 
201. A c/wtina' n'llbil{)$a, Migh 2 
202. Acilatin(t migMlm.ana, Pfr. 1 
203. Achatina turritella, Fer. 2 
204. Achatina polita, Reeve. 1 
205. AeRatina triBti8, Fer'. 2 
206. AcJwtindla 'Ilulpina, Fer 4 
207. Aclwtinella master8i, Newe 1 
208. Achatinella sanguinea, Newe. 2 
209. Achatinella bucca, Reeve 2 
210. Achatinella elegans, Newc. 1 
211. Achalinella '/Jar-iahilis, Newc. 3 
212. Achatinella biplicata, N ewe . 2 
213. Ac/wtinella straminea, Reeve 
214. Achatinella poljJhyrea., N ewc I 
215. ,Achat'i!I£!la vir-idans, Migh 2 
216. .4chatineU.a recta" N eweom b . 3, 
217. AchatineU48wijtii, Newcomb 2 
218. Achatinella prori;ueta, Reeve 2 
219. Achatinella piela, Mighel . 2 
220. Achatinella gttttula, N eweom b • ,,' 2 
221. ,Achatinella bil-ineata, Reeve 3 
222. AclwtinRlla humilis, Reeve 2 
223. Achatinella ba.ld1vini, Newcomb 2 
224. A()hatinella {urrwlld, Newcomb. 2 
225. Achati!neUa decora, Fer 1 
226. Aclwtinclla bulimoide8, Swains 1 
227. Achatinella trirgulata; Migh . 2 
228. Achatinella torata, Fer . 2, 
229. Aclwtinella nitida, Newc . -3 
230. Achatinella, moMsta, _C. B. Adams . 2 
8PlilOWENS IN TD STATE l\W8EUM. 
Cue 
No. Name. 
23l. Achatinella melmwstmna, Newcomb. 
232. AchatineUa nigra, Pfe 
233. Achatinella ablJ1'(~I,iata,' Reeve 
2;~4. A.dwtinella 1lwf</;elina, Mighel 
235. Achatine1la plicatlJ, MigheL 
236. Cyclolltorna zanguebarica, Pfr 
237. C'yclostmna s'u'zcatnm, Lamark . 
238, Cyclostmna catenatIlm, GOt\ld 
289. Cyclostoma jayanus, C. B. Adams 
240. Cyclostom.al'UffUlosum, Pfe 
241. Cycl~stomJJ mgra, D. Orb. 
242. Cyclostmna browni, C.B. Adams 
243. Cyclostoma t/un'alieri, C. B. Adams 
244. Cyclostoma elegans, Mueller. 
'U5. Cyclostoma chrysoraphe, Sowerby 
246. Cyclost'()ma olivieri, Sowerby 
247. Cyclostmna banksiana, Sowerby . 
248. Buliminu>l detritus, Mueller val'., radiatu8, Bl'ug . 
249. Bu,lirninl/,8 towinejO'rtianl/,s, Fer 
~50. B1ilimin1l.8 montanus, Draper 
25l. B1.Ilinu.~ (J,cuta, Draper . 
252. B7dim18 hypn&'urn, Linnaeus. 
253. S1wcine{1; campestris, Say. 
254. &tccinea lntoola, Gould 
255. Succinea etTu>la, Shuttleworth . 
256. Suecinea obliqua, Say 
257. Slwcinea amphibia, Pfe 
258. /yuecinea rust·icana, Gould 
259. SU.f,cinea concordialis, Gould 
260. Suc(7i:nea oblonga, Draper . 
261. &tccinea oregonel18i8, Lea. 
262. Suooinea avara, Say . 
263. Suooinea.l!JTu8a. Shuttleworth 
264. Suooinea ovalis, Gould . 
265. Succinea aurea, Lea . 
266. Suooinea totttmiana, Lea 
267. Suooinea 'IJIJ'r11Wta, Say 
268. Suooinea illirlllisoosis, W01 f 
269. Suooinea pjeifferi; Rossm . 
270. Suecinea"8illimani, Bland . 
211. Succinea muitalliana, Lea 
272. Vertigo ve;ntricolJa, Morse .•. 
213. Vertigo gwldi, Binney. 
488 
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274. Vertigo doliolum, Brug . 2 
275. Vertigo tridentata, Wolf 3 
276. Vertigo antivertigo, Draper 20 
277. Vertigo pygmtEa, Draparnaud . 4Q 
278. Vertigo01Jata, Say. . \. 115 
279. Vertigo 8ubstriata, Pfr . 4 
280. Vertigo &implex, Gould . 2 
281. Vertigo pusilla, Mueller 15 
282. Vertigo pagodukJ" Desm 5 
283. .Neritina cummingiana, Resl . 40 
284. Ne:ritina me,Wniana, Ree . 75 
285. Neritina cornea, Linnaeus 5 
286. Neritella reciivata, Say- . 30 
287. N~ritina muratilis, Lamark . 28 
288. Neritina matronis, Reeve: . 14 
289. Neriti~a danubialis, Pf. (?), v!U. cariiwta, Kok. 7 
290. lferitina ftuviatilis, Linn . 47 
291. Neritinamrginea, Lea _ 4 
292. Neritinavalentina, Gr, . 2 
293. Neritina halophila,. KI 27 
294. Ltimnf£(J, tumida, Held . 7 
295. Ltimnf£(J, palU8tris, Mueller 29 
296. Ltimnf£(J, palustris, Mueller 5 
2­297. Ltimnf£(J, refie!J;a, Say. . 
298. LtimntEa turricula, Held 22 
299. LtimntEa ampla, Mighels 6 
300. Ltimnma ampla, Mighels 12 
301. Limnma aurioolarfp;, Linn., var. ampla, Harton 3 
302. LtimntEa aurioolaria, Linn 3 
303. LtimruFAZ BtagrIalis, Lfnn 2 
304. LtimntEa BtagJuUis, Linn 25 
305. Limnf£(J, Ilfctgnalis, Linn 14 
306. Limnf£(J, peregra, Mueller 14 
307. Ltimnf£(J, truncatula, Mueller 25 
308. -LimntEa rOllea, Gat 22 
309. Limnrea rowelli, Tryon . .. 14 
310. Limnrea caperata, Say . 16 
311. Limnrea humilis, Say . 29 
312. Limna;a ovata, Draper. 6 
313. LtimntEa fragilis, Linnaeus 3 
314. ../.;i;mntEa oor'IJuJj, Gmelin 3 
315. -Ltimnrea hypnorum, Linn. 26 
31'6. 'Limnrea haydeni, Lea 8 
'-- j, 
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Case No. of 

'No. ]jame. Specimens. 

317. LimtUJX1, lndimoilks, Lea 13 
318. LimtUJX1, nubella, Clessin 10 ; 
319. LimtUJX1, columella, Say. 21 
320. Lim7WJa adeli7WJ, Tryon "/ 
321. LimtUJX1, qatasoopium, Say. 25 
322. LimtUJX1, undu.lnta, Say. . 2 
323. Limnrea min1lta, Draparnaud . 3 
324. Limnrea campeatri8, Bin; 15 
325. LimtUJX1, abrusaa, Say . . 3 
, 
; 
326. 'Itimn(£{Jj glahra, Mueller . 3 
327. LimtUJX1, eitmgata, Draper. 3 
. 328.. LimtUJX1, gracilis, Jay. . . 1 
329 Limnrea pereyra, Draper, var. minor. 12 
330. Limnrea binneyi, Tryon 4 
331. LimtUJX1, traikii, Tryon. 7 
332. PhYBa 8ayii, Tappan. . 8 

.333. Physa oostaw., NewcoW:b 4 

334. PhyBa traikii, Lea. . . 3 
335. Physa diaphana, Tryon. 6 

336.' Physa bahi8nsis, Mex. 3 

337: Physa a1Wi.ina. Lea . . 3 
338. PhYBa spar8eBtriata, Tryon 3 I'Y 
339. Physa IJhowtif,teri, Lea . 2 
340. PhyBa a: orbigni, Lea . 10' 
341. Physa h.eterostmpha, Say 33 
342. PhyBa lm-dii, Baird . . 12 
343. Physa braZu.Wnsis, Anthony , 6 
345. Physa an6-illaria, Say 7 
. 346. PhyBa gabbi, Tryon . 4 
347. Physa gyrina, Say . 26 
348. PhY8a flyrina, Say, hildrethiana, Lea . 1 

349 Physa microBtoma, Haldeman. . . 46 

350. MatYroeeramus gOO8ei, Pfe .'. . . . 2 

;)51. MatYroceramus olaudens, Gundlach. 2 

352. MatYroom;amull microdon, pre . . 7 
353. MatYroceramus paraJlelus, Araugo . Z 
354 Goohlicella conoidea, Dek. . . . . 1 'J. 
355. MegaknnalItoma'O]Jlindr(tfff'um, Chemnitz . 2 
356. Anisus margitnatus, Dra . 11 
357. P. --, Species .... 1 
358. Paludinella schmidtii, Cha 3 
359. Paludinell<J, du'fllr,qri • • , 30 
436 
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Case 
No. 
360. 
361. 
362. 
363. 
364. 
365. 
366. 
367. 
368. 
369. 
370. 
371. 
372. 
373. 
374. 
375. 
376. 
377. 
378. 
379. 
380. 
38l. 
382. 
383. 
384. 
385. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
BEPORT OF STATE GEOLOGIST. 
Name, 

G!JJrychium exigU1Wt, Say .. 

Carychium minim, Mueller '. 

Gione!M:t acictil4, Muener, . 

Gione7la luhrica, Mueller'. . 

Gionella 81iheylindrioo, Linn . 

0i0nelJa, acicul4, Mueller. . 

Chondropmna newcombiana, C. B. Adams 

Ohondropoma· rubicundum, Moricand . 

J)lumdropoma 8antooruzensi8, Pfe , 

Olwndropoma 8anvaile:i, Gand . 

Ghondropom4 pictum, Pfeiffer . 

, MelanopiM prrer08a, Linn, . 
~lfel!JJnop8U brazilieTIfM, Mer , 
Melampu8 ooffea, Linn . . . 
Mel!JJmpus olivuuU8, Cooper, 
l1felampus bidlmtatus, ,Say. , 
Amphipeplia glutino8a, Mueller 
Sch!JJgicheila al4ta. Shuttle. 
carini/ex newberryi, Lea . . 
Registoma grande, Gray . . 
Registoma oomplanaw., Pease , ' 
BytIw,nelln. obtusa, Lea. . . 
Acanthinula aculeaJ.a, Mueller , 
Adamsie7la 'igr~ilabris, C. B. Adams 
Adamsi.ell!JJ grayana, Pfr . . 
Adamsi.ell!JJ variabilis, Adams . . , 
LIST OF SHELLS IN CASE No.2. 
Pomus dtpre88a, ~j . ... 

AmpuUaria urceus, Mueller. 

A. glob08a, Saus . . 
A. deeailsata, Mos. . 
A. jasciata, Lamarck .' . 
A. 8tJal!JJris, D. Orb . 
A.":"'--, Species . 
l,a;nestell lubiea, Horel 
Mel!JJntho decisa, Say . 
M. 'integra, &y. . . 
M. decisa (l!~. suh8olidus), Say 
M. portderolla, &y . .. ' 
M. dee:i8a (var. obesa), Say 
Bulinus ahlus, Sowerby. . 
. ' 
No.of 
Speolmens. 
250 

25 

'T 
50 

47 

2 

8 

6 

9 

4 

5 

5 

3 

2 

8 

5 

2 

2 

12. 

2 

4 

1 

2 

3 

3 

15 

7 

I 

1 

2 

3 

1 

1 

2 

30 

6 

7 

9 

20 

2 \ 
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Ca.se 
Ko. Name. 

l5. B. i51wngii, Lea . 

16. B. largillierti, Phil 
17. B. citrinus, Brug . 
18. B. bilobatus, Brod. 
19. B. 01J(;iMu8, Brug . 

20.. B. eirwinnuB, Sowl 

21. B. glotus, Gmel. 
22. B. lUZQnicu8, Sow . 
23. B. auris·muris, Moricand. 
24. B. nympha,Pfe. 
25. B. Pfm'f!!l'BU8, Hay. 
26. Bulimus oolongus, Mueller 
27. B. proxim'U8, Sow. 
28. B. ~'U8, Brug 
29. B. glahf!!l', Gme . 
30. B. gloher, Gme. 
31. B. :pf!!l'Uviantl.8, ~rug 
32. B. detritus, Mueller. 
33. B. distorf,t/!$, Brug. 
34. B. sylvanus, Broder . 
35. B. tenuusimus, Ter 
86. B. tasmanieus, Pfe. 
37. B. tridens, Mueller 
38. B. nisQ. Risso 
39. B. micrQtr~, Parreyo 
40. B. angi.()Btomu)J, Wagner 
41. B. ooscuru.8, Mueller. 
42. B. 8erpulchratus., Pooy 
43. B. histrio 
44. Lytlwglyphus nat·ir0ide8, Ter . 
45. Trypanostoma alveAJ.re, Conrad. 
46. T. bivittatum, Lea. 
47. T. --C'), . Lewis . 
48. T. venU8twm, Lea. 
49. T. annulijf!!l'Um, Conrad 
50. T. pybasii, Lea. 
51. Trypa'1l~stoma ve8titum, Conrad 
52. T. dux, Lea 
53. T. n~le, Lea 
54. T. opaoo, Anthony 
55. T. alooarnen~e, Lea 
56. T. chriBtyi, Lea. 
.57. T. canaliculatum, Say 
No. of 
Specimens. 
1 

2 

1.' 
2 

2 

" 
2 

1 

1 

1 

1 

1 

1 

1 

1 

2 

4 

2 

8 

1 

1 

5 

2 

13 

2 

3 

1 

12 

6 

:
: 
52 

3 

3 

Ii} 
a 
13 

2 

4 

17 

5 

8 

3 

38 

'. 
I' 
'~ 
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Case No. ofNo. ' Name\. Specimens. 
58. T. oonioomi, Say. 40 
59. T. wimple:l:, Lea . ~ 2 ! 
60. T. prlU3inabum, Conrad 6 
61. T.. t1lm1Uryi, Lea. 2 
62. ' T.:et.reu/ratum, Con 6 
68. T. 'rjradabum, Anthony. . 9 
64. ~. spillmanii, Lea. 4 
65. T. 'Ilividulium, Anthony 3 
66. T. t'1'OO8tii, Lea . 2' 
67. T. carullitium. Lea 4 
68. T. torgpatum, Lea. 3 
69. T. oonradi, Tyron . 1:1 
70. T. neglectum, Antbony. .. 7 
71. T. 'estahrookii, Lea. 
~~ 
1:1 
72. T. uwi:ulatlJlm, Say 38 
73. T. jasbigiatum, Anthony . 8 
74. T. strigosum, Lea . 7 
75. TrypanostiYma aratum, Lea 1 
76. T. sclwwalterii, Lea 4 
77. T. sulYuwlre, Lea . . \ 22 
78. T. uncWle, Halden . 12 
79. T. mucronatum, Lea. 
.'I 4 
80. T. 'Iliride, Lea 
" 
.5 
81. T. modesta, Lea. 4 
82. T. elarkii, Lea . 2 
83. T. pa1"lTUm, Lea. 21 
84. T. p<mi1erosa, Say. 11:1 
85. T. lyqnii, Lea 11 
86. T. robmta, Lea. '. 8 
87. T. nodosum, Lea . 11 
88. T. mcrnilijerum, Lea . 32 
89. T.ja'!Ji, Lea 6 
90. T. -Cn,Lea. 7 
91. T. chaRJca.sahaenae, Lea. 6 
92. T. ligatum, Lea. 4 
93. T. leai, Tryon 2 
94. T. validum, Anthony 5 
9.5. T. atnllwnyi, Lea 3 
96. T. filum, :Lea. . 5 
97. T. trivittabum, Lea 4 
98. T. plWatum, ~ryon 20 
99. TrypanosWma stratum, 'Lea, . 2 
100. T.atten.uatum,Lea . 4 
SPECDfElifS IN THE STATE lIIUSEUllit. 
OaSt'> 
No. Name. 

I01. T. affine, Lea 

102. 1'. mmiJorme, Lea. 
I03. T. krwa'JlJilleme, Lea 
104. T. jdremanii, Lea . 
10.5. ,T. whitei, Lea .. 
106. T. tlwrntonii, Lea. 
I 07. 1.; incUTV1J,ffl, Lea . 
108. Gongyl08toma strigosum, Lea 
109. G. imprelllla, Lfl~ 
110. G. laeta. Say.. . . 
111. G. gparm, Lea. . . 
112. G. erehrioostata, Lea., 
113. Angitr8ifUZ aalebr08a, Conra;d. 
114. A. parva. . . . . 
115. A. verrucQlla,Rof. . . 
116. A. nupera, Rof. ... 
117. A. genimdata, llolden . 
118. A. armigem, Say. '. 
119. A. wheatleyi. Tryon. 
120. A. jayana, Lea. . . 
121. A. duttoniana, Lea . 
122. liiihaiM,Juligirwsa, Lea 
123. Lithasia brevis, Lea 
124. L. fisiJormis, Lea .. 
125. L. nuclea, Lea . . ~ 
126. L. sehowalterii, Lea . 
127. L.vittata, Lea • . . 
128. L. nueloola, Anthony 
129. L. obovata, Say. .. 
130. E. wheatleyi, Lea. . 
131. Thlotoma augulata, Lea. 
132. T. magnifica,' Conrad . 
133. Strep1wba.~' Clarhii, Lea. 
134. S. oornea, Lea . . .' • 
136. S. plena, Anthony 
136. S. lyoni, Lea.', . 
137, S. oorpulenta, Lea. 
138. S. salida, Lea . , 
139. S. olivaria, J.,ea. . 
140. Euryeoleon crassa, Raid 
141. E. antJumyi, Redfield 
142. E. lepida, Lea . . 
143. E. gihberosa, Lea. 
439 
No. of 
Specimens, 
I 

7 

4 

4 

4 

5 

19 

4 

4 

4 

8 

7 

6 

3 

50 

80 

13 

18 

13 

7 

9 

S 

2 

6 

2 

11 

2 

6 

30 

4 

7 tj'
, 
12 

9 

6 

9 

7 

4 

7 

7 

2 

4 

3 

16 
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Oa.se No.vf 
No. Name. 8peeimen~•
•144. SchiZQlltoma glandulum, Lea 2 
.140. S. quadratum, Anthony 3 
146. S: wetumpkaemIJe, Lea . . (} 
147. ' Schizo'stoma incurUiln, Lea. () 
148. S. salebrooum, Lea 2 
149. S. carinif&rUm, Lea 5 
150. S. alabamaense, Lea . 4 
151. S. punulum, Lea 2 
152. S. hartmanii, Lea . 2 
153. S. l&wisii, Lea 2 
154. S. exci.~a, Lea 2 
155. S. constrictum, Lea 2 
156. S. recta, Anthony. 1 
157. S. 'demillium, Anthony. 2 
158. S. amplum, Anthony 2 
159. S. lndbosurn, Anthony. 3 
160. S. virens, Lea 2 
16l. S. glohosum, Lea .• ] 
162. S. ornatum, Anthony 2 
163. S. glans, Lea. 2 
164. S. robuJltum, Lea 2 
165. S. O1.tale, Anthony. 2 
166. S. eUipticum, Lea 3 
]67. S. castaneum, Lea. 2 
168. &matDgyrtU! IJ'!Wgloho8U8, Say 50 
169. S. cuvierianus, Lea 8 
170. S. isOgomWl, Say 60 
17l. SomatogyrtU! amens, Lea 163 
172. Hydrobia octona, Nillson . 5 
173. H. sylvae, Puma~t 7 
174. H. baltica, Wills6n 261 
1~5. H. 'Pygm.rea, Dunk 200 
176. AnelWl jluviatiliuJ, Linn 30 
177. A. jluviatilU8, var. gopu&ina 15 
178. A. lacustris, Linn . 7 
179. A. oontortus, Linn. 1 
180. A. fU8CU8, Adams . 
.' 
25 
181. Prypanostoma PQsteUii, L~a 11 
182. T. pictum,· Lea . 4 
183. 'Jlrv-ncateUa cal~fornica, Pfe . 9 

. 184. T. biloJJiatd, Pfe 3 

185. T. stimpsonii, Stearns . 9 
186. Holospera pilooera, Pfe. 1 
"", ' 
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Case No.o( 

No. Name. Speoimens. 

187. 	 8tvalliom'J., pi.sum, C. B. AChtms 2 
188. 	 Me. lanopsis muraldi, Ziegler 12 
189. 	 Phy80pc'<i.~ afrioona, Krauss 2' 
190. 	 Polomide,g scalariformis, Brong 8 ~< 
191. 	 l<luminicola nuttalliana. Lea 18 
192. 	 F. mrens, Lea 4 
,193. 	 Limax camp(Jljt1'i~, Binney 7 
194. Limax eampe.~ris, Binney 19 

195.· Limax oompestris, Binney 17 

196. Pattda nodoBa,' Pfe 	 2 
197. 	 Partula gil;ba, Ferussac 2 
198. 	 P. lutoo, Lesson 1 
199. 	 P. sirota, Mousson 1 ~ : 
200. 	 P. rectuziaiw., Petit. 1 
201. 	 P. striolata~ Pease 1 
202. 	 P. compressa, PIe . 1 
203. 	 P. 1laria, Eroderich . 2 
204. 	 P. plan·il?lrnJ,m, Pease . 1 
205. 	 P.variabilis, Pease 2 
206. 	 P. guamensis, PIe 2 
207. 	 P. 'rnastersi, PIe 3 
208. 	 P. rosea, Brod 1 
.209. 	 P. simulans, Pease 1 
210. 	 P. hyalina, Brod 3 
211. 	 . P. glutin{)sa, PIe 3 
212. 	 P. 1lexillum, Pease 8 
213. 	 P. hebe, PIe 2 
214. Tudora megacheila, P. & M . 	 20 
215. 	 PartUla line{)lata, Pease 2 
216. 	 P. {aha, Mort 2 
217. 	 P.ruhescens, Pease 2' 
218. 	 P. affinis, Pease 1 
219. 	 P. lugubris, Pease 1 
220. 	 . Partula trilineata, Pease 2 
221. 	 P. terre,gtris, Pease 1 
222. 	 P. filosa, PIe . 1 
223. 	 P. elongata, Pease 1 
224. 	 P. assim,ilis, Pease 1 
225. 	 P. bicolar. Pease .. 2 
226. Tudore augusta, Adams 6 
1,.:.7. T. {ecunda, B. Ad. 2 
228. T. armata, Ad~s 	 4 
229. 	 T.vertdoolor, PIe 11 
29-GEOLOGT. 
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Case 
'No. 
230. 
231. 
232. 
233. 
234. 
235. 
236. 
237. 
238. 
239. 
240. 
24i. 
242. 
243. 
·244. 
245. 
246. 
247. 
248. 
249. 
250. 
251. 
252. 
253. 
254. 
255. 
256. 
257. 
258. 
259. 
,260. 
261. 
262. 
263. 
264. 
265. 
266. 
~67. 
268. 
269. 
270. 
271. 
272. 
IlEPORT. OF STATE 
Na.me. 
Clausilaitala, Menke 
C. rU9()'~O, Draper 
O. bielzii. Pfe 
C. brattnii, Chrp 
O. regalis, Parr. 
GEOLOGIST.' 
O. lisdleana, Parr. (Var. lrve.~(,en8, Parr) 
O. dalrMti'fUl, Parr. .' . 
C. data, 7..iegler . . . . . . . 
•C. fimhrittta V~jI'. gottsehe, ;Muhl . 
O. alboguttuJi:ua; Wagner . 
C. bm-geri, Mayer . 
C. ornatct" Ziegler 
C.bidens, Draparnand. 
C. fimhriata, Muhl 
Ola'U8ila plieaiula, Drap. 
C. strarninicollis, Parr 
C. aquilla, Parr. 
C. daciea, Fri ~. 
C. nigricans, M. & E 
C. larninata, Montague 
C. wimilis, Chrp 
C. biplicata, Monti· 
C. plicata, Draper. 
C. fiwgrana, Ziegler . 
C. papillaris, Muller. 
C. cattaroen3is, Zieg . 
C. duhia. Draper . 
C. parmtla, Studer 
G. ortM8fuma, Mke 
C. deoipiens, Rossm. 
(Var. rnajor) 
O. d.ooipiem, var. latilalnis, Ross, 'Vag . 
C. 'ventrieoBq" Draper. . . . . . . . 
C. ver:trioosq (Var. minor):Draper. . 
C. draparnaUi Beck, eingata, Draper . 
C. plieatula, Draper. 
C. fallaz, Rossm ... 
C. lischJceana, Parr. 
O. derniestriata, Ziegler. 
ClaWlilia lrevissima, Ross . 
C. lirtel)[ata, Steward. 
O. fWJwia~, Birt;>; . 
C. pumila, Ziegler. 
C.p~,Roo8m '. . 
No.oC 
Specimens. 
7. 

9 

3 

10 

7 

5 

3 

7 

5 

7 

11 

I) 

2 

12 

2 

5 

6 

3 

5 

21 

51 

44 

31 

3 

13 

3 

11 

94 

47 

3 

10 

2 

2 

131 . 

11 

13 

2 

10 

45 

4 

10 

. 23 

I, <if 
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No.ofCase 
No. Na,me. \ Specimens. 

273, C. plumhea (Var. cornea), Ross ., 2 

274. O. laminata (Var. cingulata), Montf . 	 5 
275. O. pliootula (Var. minor), Drap . 	 9 
276. C.~,Ter 6 
,277. C. triden8, Ch 7 \.;; ;;..
278. C. lWida, Menke 	 4 ';i,:; 
279. C. cana, Held 	 45 '~',-<~280. C. 8uccineata (Var. laaica), Ziegler. 	 10 
281. C. succineata (Var. ooryulent,a), liiegler. 	 4 
282. C. WIlS, Benson. 	 1 
283. C. alhiciJla, Ziegler 	 3 .~ 
'284. C' p/IIillippitJ,na, Pfe . . 3 	 " 
~ 
285. C. Urotea, Biebe . . : " . 	 3 
286. C' olivieri, Roth 5 

. 287. ,C. oonwpurgata, Draper; 4 

288. Baleo-Cw.us11ia haneri, BIg 	 :2 
289. Clatt8ilia ~ta, Studer. 	 .... 14 
290. C. gracitiB • . 	 15 
f-,.'"291. Oylindrelw. semilnuda, C. B. Adams. '. 	 5 
.. :/;
292. Oylindrella rlwrdata, 'Pfe 	 14 
293. C. morini, Morse 	 5 
294. C. jastigiata, Gdlch . 	 6 
295. C. eiliottii, Poey 	 ......: 1 
296. C. sowerbyana, Pfe 	 1 
297. C. elongata, Chern. 	 13 
298. C. goldfUB8i, Mke 	 4 
299. C. -,-, Poey 	 1 
300. C. augusta, Wright 	 6 
301. C. 3triatella, Wright. 	 1 
302. a~mwdm,Arnngo . 	 2 
303. C.~,Wright.. 	 2 
304. C. pallida, GulId . 	 7 
305. C. Uroohtiana,Gd . 	 3 
306. C. perkt.ta; Gould. 	 S 
307. C. lateraliB, Pay 	 2 
308. 	 C. soluta, Pfe .. 1 
."309. C. sanguinea, Pfe . 9 

310., C. roua, Pfe'. 2 

. 311. C. hUrrWoltiana,' Pfe . 1 
, 312. C. falHeanai Poey ... 1 
313. C. w.'IIBlleana, D. Orb 6 

. 314. C. maugeri, Wood .' . 15 

315. '(}yliilndrella graoiliB, Wood 	 11 
, 
I 
, 
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Case 
No. 
316. 
317. 
318. 
319. 
320. 
321. 
322. 
323. 
324. 
325. 
326. 
327. 
328. 
329. 
330. 
331. 
332. 
333. 
334. 
335. 
336. 
337. 
3)8. 
;j~)9. 
340. 
341. 
342. 
343. 
344. 
345. 
346. 
347. 
348. 
349. 
350. 
351. 
352. 
353. 
354. 
355. 
356. 
357. 
358. 
: 1· • f ""1<"':, ': 
• 
, 
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No. of 
Name. Specimens • 
.O. brevia, Pfe. 11 

O. jejuna, Gould '. 2 

O. ~~w, Sim . 2 

O. torg;uata, Moril . 1 

O. erenata, Pfe . 2 

O. hollandi, A.dams 3 

O. oolJiI,ris, Ter . 3 

O. irwrnata, Gdluch. 2 

Pupa calijomiea, Rowell . 65 

P. avenacea; Brug .' 31 

P. oontracta, Say . 120

'f • 
P. 'In'U800TUm, Linn . 75 

P. inorruita, Mueller 60 
 ~ P. megaclutilos, Jan., var. tricolor, Villa. 13 
 $ 
.P. minui:MBima, Hartman 55­
P. urnhilieola, Draper . 2 

.P. cortiearia, Say. 75 

P. llecaW, Draparnaud . 4 

P. armijetra, Say . 89 

P. phillip'{fi, Cants 4, 
P. gulq.ris, Rossm . 3 

P. pentodon, Say . 20 

Pupa oowcllii, Newcomb. 8 

P. musoorum, Linn 30 

P. secale, Draparnand . 18 

P. cinerea, Draparnand 9 

P. fallax, Say 207 

P; im..cana, Binney 1 

P. 7"Itpioola; Say. 125 

P. palanga, Lefton 1 

P. rr«zritima, Pfe 1 

P . .lrryanti, Pfe . 3 

P. ariwntJrusis, Gobb. 2 

P. (urea, Hartmann. 9 

Strophea iostoma (Var. inagua), Pfe 5 

S. ava, Linneana . 13 

G.vlindria sealarina, Shuttle. 3 

Euhyalina eellaria, Muller 2 

E. nitidula, Draper . 5. 

E.mali1l?wsldi, Zeleb 2 

E. eryslailina, Muller 15 

E. nitida, ~!uller . 8 

E. para, Alder . 
" 
. . . . . 15 

SPECIMENS IN THE STATE MUSEUM. 
CaseNo. Name. 
359. E. nitens, Muller. 
360. E. lucida, Draper. 
361. Valvata piseinalis, Muller. 
362. Va/vata erustata, Muller 
363. V. arenifera, Lea . 
364. V. eontma, Muller 
365. V. 'virens, Tryon 
366. V. triearinata, Say 
367. V. alpestris, Plan . 
368. Pedi~1unisuleata, Cooper 
369. Io recta, Autte . 
370. Io gibbosa, Autte . 
371. Io spinosa, Lea. 
372. Io fluvialis, Say. 
373. Io rhomhoidea. 
314. Io turrita, Anthony . 
375. Paludomus lorieatus, Reeve . 
376. Ceritlwum montaguei, D. Orb 
377. Tomocyelus geatei, Cross and F 
378. Hernisium behni, Reeve 
379. Polamides, fuseatum, Linn 
380. Pleurooom lesleyi, Lea 
381. Pomatiop8i.~ eineinnatiensis, Lea 
382. P. intermedia, Tryon 
383. P. lapidaria, Say . 
384. Cist'ula rufilabre, Beck 
385. C. radiosa, Mor. 
386. Cistula grabeloupi, pre . 
387. C. bilabris, Menke 
388. C. rufilahre, Beck . 
SHELLS IN CASE No.3. 
1. Helix multilineatil, Say 
2. H. poal-wsa, B. Ad . 
3. H. ghiesbreghli, Nyst 
4. H. stramine;a" Brug . 
5. H. jamaieus, Chemnitz 
6. H. lactea, Muller. 
7. H. durieCnna, formo'. 
8. H. enspata, Lea 
9. H. !piriosa, Say 
10. H. haemostoma, Linn 
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No.of 

Specimens. 

6 

5 

9 

104 

134 

27 

4 

75 

3 

1 

4 

, /4 

7 

4 

3 

2 

3 

3 

2 

3 

4 

2 

59 

24 

84 

4 

2 

1 

7 

12 
40 

1 

1 

1 

,2 

2 

3 

2 

1 

1 
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Case No.ofNo. Name. Specimens.
11. H. pom'llia, Linneus 3 
12. H. oorocolia, Linneus . 3 
13. H. exoleta, Binney 40 
14. H. thyroidea, Say. 38 
15. H. eicatrieol!a, Bern . ] 
,
16. H. gri8ea, Muller . 2 
17. H. arr08a, Gould . 4 
18. H. acuta,Lamarck . 3 
19. o H. pouzaizi, D'. . . 2 
20. H. 'tuka'lUJ1Uli8,' Pf . , . 4 
21. H. haema8f;Qrna, Linn 1 
22. H. inJumata, Gould. 2 
23. 'H.a8JH!Ir8a, Muller 6 
24. H. eincta, Muller . 3 
25. H. melanostonw" D'p 2 
21t Helix (Nanina) citrina, Linn. 2 
27. H. tudwulata, Binney . 5 
28. H. 8olitaria, Say 32 
29. H. (Triodop8is) tridentata, Say 71 
,
30. H. l1tajor, Binney. 2· 
31. H. lais, Pf. 3 
32. H. discolor, Tel'. 1 
33. H. (Arionta) toomsendiana, Lea 4 
34. H. marginella, Genet 2 
35. H, exavata, Pf. 2 
&6. H. jidelis, Gray 3 
37. H lucerna, Muller 1 
38. H spiriplana, Olivier 2 
39. H. vindobonen8is, Pf. 3 
40. H. tra8ki, Newcomb. 8 
41. li.. sophia, Gaskoin 1 
42. H. injurtJ.e.8OOil . 1 
43. H. planulata, Lamarck 1 
44. H. alternata, Say. 39 
45. H. apprll88a, Say 56 
46. H. Wricata, Gould 8 
4'1. H. ~m, Mueller. 15 
48. H. de8citorum, Forskal 1 
49. H. bulwe'l'iana, Lowe 2 
50. Helig, vaNna, Menke 2 
51. H. irioerta, For. 4 
.52. H. foJulina, Parr . 1 
53. H. oorth'l.l8iana, Muller. 8 
, ' 
., 
f,· 
..
"- \, 
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No. ofOase Specimens.No. Name. 654. H. jejuna, Say 
!155. H. variabilis, Draper 
56. H. marginat,a, Mueller. 1 
57. H. penmylvaniea, Green . 60 
58. H. projun.d,a, Say. 31 
59. H. &auata,' Mueller. 2 
60. H. orbicuIata, Ter. 2 
61. H. strig~Ua, Draper . 12 
·62. H. 8erpentina, Ter. 1 ' 
63. H. strigat,a, Mueller. 3 
64. H. ootriabilis, .Draper 4 
65. H. dupeti~&, Desbayes 6 
66. H. i/,arhiti, Lea . ~ 
67. H. devia, Gould 3 
68. H. paludoaa, Pf. 4 
69. H. roemen, Pf . 3 
70. H. devia. 4 
/ 4 71- H. lre1iettJi,~ Forbes. 
• 4172. H. apjYreB8a, Debayes 
73. H. i/,aWJa, Say . 60 
;)74. H. trochoides, POiret. 
75. Helix profuga, Schr . 7 
10,76. H. carailJbaea,Winn 
77. H. elegans, ,Draper 4 
18. H. invalida, C. B. Adams 2 
79. H. tryoni, Newcomb. 2 
80. H. memoraiia, Linn . 3 
81. H. similaris, For . 3 
82. , H. reticulata, Pf ,. 2' 
83. H. piBana, Mueller . 4 
84. H. splendida, Draper 1 
85. H. paammophora, Lowe 3 
86. H. isabella, Ter 3 
87, H. eandidula, Stud 44 
88. H. mikheUi,ana, Lea 60 
89. H. aYer&ana, Newcomb. 7 
90. H. straita, Draper 4 
91. ,H. arbutsor'um, Lamarck; 4 
92. Ii. ( Triodopsis) fallaa, Say 29 
93. H. obstriCJta, Say . 7 
94. H. bermudensis . 3 
9&. I;l. harfordi,ana, Cooper 2 
96. H. ~ilis,F . ... 3 
448 
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Case 
No. 
97. 
9&. 
99. 
100. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 
110. 
111. 
112. 
113. 
114,. 
115: 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139.. 
Name. 
H. pyramidata, Draper 
H. extensa, Pfeiffer . 
H. redimita, Binney 

Helix sternsiana Gobb 

H. pkgsalis, Benson. 
H. (Stenotrema) spinosa . 
H. m1!8carum, Lea 
H. penieeUata, Gould 
H. nemoralina, Pet. 
H. thymorum, Alton 
H. ramonis, D. Orbigny . 

H ..qimilaris, Ter. ' 

H. migratoria, Pf . 
H. ramenwsa, GouJd 
H. nivosa, Lowe 
H. deliherta, Benson 
H. lw·rtensis, Muller 
H. mmmonum, Pf 
H. Ifrbieulata; Ter 
H. nicldiniana, Lea . 
H. pieta, Boon . 

H.lJentr08ula, Pf . 

H. anomala, Pf 
H. paehygastra,Gray 
H. to'UlT!8endiana, Lea 
H. caldwellii, Benson 
H, niciensis, Ter 
Helix troMijormis. Tel' , 
H. pisana, Muller 
H. eolurnhiana, Lea . 
H. lyenuchus, Muller 
H. ~lvatica, Draper 
H. reetangula, Pf . 
H. paraiana, D. Orb 
H. muralis, Muller . 
H. diabloensis, Cooper " 
H. (}ubensis, Pf . 
H. notata • 
H. segestana, Phillips .. 
H. strang~.lata, t. B. Adams . 
H. elathratma, Bun . 
H. hirsuta, Say 
H. monodon, Rackett 
No. of 
Specimens. 
9 
3 
10 
3 
3 
6 
2 
2 
6 
7 
2 
7 
1 
1 
1 
1 
13 
8 
2 
14 
1 
4 
2 
2 
2 
4 
1 
5 
5 
5 
2 
4 
7 
1 
1 
3 
3 
1 
1 
2 
'2 
100 
30 
/r'.r 
r-l: 
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CaS6 
No. Name. 
140. H. ~ayii, Binriey . 

HI. H.californiensi8, Lea 

142. H gobanzii. Draper . 
143. H. per8peetiva, Say 
144. H. personata, Lamarck 
145. H. albolabriB, Say. . . 
146. H. germana, Gould • . 
147. H. stenofirema, Ter 
148. Helix maxillata, Gould. 
149. H evardsi, Bland. 
11>0. H labrosa, Bland. 
15L H. hir8uta, Say. 
1:12. H. leptostyla, Dohru. 
153. H. candicans, Ziegler 
154. H dentifera, Binney. 
155. H. ambrosia, Angas . 
156. H bodia, Ter. 
157. H hemphillii, Newcomb. 
158. H. obvia, Hartman 
159. H. banksii, Cumming 
160; H. pandorae, Forbes. 
16I. \H downieana, Bland 
162. H. :;aleana, Pf . 
163. H. pisano, Muller. 
164. H.injlecta, Say. 
165. H (.fh·ionta) facta, Newcomb. 
166. Hreticltiata, Pf 
167. H. (Arionta) cIJJrpenteri, Newcomb. 
169. H (A·rionta) gabbi, Newcomb. 
16!). H (Arionta) se,(]1towota,. Cooper. 
170. H. (Arionta) r~fincincta, Newcomb. 
i7L H. rugeli, Shuttleworth 
172. Helix 'h'Ultu()Ba, Gould 
173. H. (Pomalia) aperta, Boon. . . 
174: H(Stenotrema) eAlga-riana, Lea. 
175. H barbigera, Redfield.' . 
176. H. uvulifera, Shuttleworth . 
177. H. mooreana, Binney 
178. H. avara, S!}y 
179. H. triodontom, Bland. 
180. H. auriformis, Bland 
181. H. polygyrella, Bland 
182. H. firoQstiana, Lea. 
.No.of 
Specimens. 

10 

2 

] 

100 

8 

2 

4 

29 

a 

5 

3 

10 

2 

15 

3 

1 

2 

2 

7 

1 

3 

1 

1 

2 

37 

9 

2 

2 

3 

2 

2 

12 

5 

3 

2 

3 

5 ' 

4 

4 

4 

5 

1 

8 
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No. 
'183. 
:1. 184. 
185. 
186. 
187. 
188. 
.189. 
190. 
191. 
192. 
193. 
194. 
195. 
11)&.' 
197. 
198. 
199. 
200. 
201.. 
-'1, " 202. 
203. 
. ' 
204. 
205. 
206. 
207. 
208. 
209. 
210t;' :' 
211. 
212. 
213. 
214. 
215. 
216. 
217. 
218. 
219. 
220. 
221. 
"I, 222. 
223. 
224. 
221). 
REPOJ1T OF STATE GEOLOGIST. 
No. of Na~. Specimens. 
H. fastigans, Say . 4 

H. lu1:zatrdi, Bland 9. 
H. pustttloide8, Bland 2 

H. cfYI'BolU8, Muhlfeldt . 11 

H. carpenteriana, Bland 9 

H. dor(Builliana, Lea . . 4' 

H.vB~rw08iM, Drapernand. 2 

H. pustula, Ferussac. 1 

H. thOl~£8, Binney. 3 

H. aeutU8,Brug 7 

H. pulCh.ella, Muller. 150 

H. ast/J'l"'icus, Morse . 20 

H. l,abyrinihiea, Say ~ 30 

H. incrustata, Bourgh . 3 j 

Helfu, farmosa, Ter 1 

H. submaritima, Bourgh . 3 

.H·f~ta. 2 

Ohilotrema lapicida, Linn. 6 

Vitrina·limpida, Gould., . 18 

V. pfBiffBri, Newc\:}mb. 3 

V. diaphana, Mueller 8 

V. pellwida, Mueller 53 

Macrocyclis ooneava, Say 18 

Macrocyclis concava, Say 4 

MafYI'OCYclis conca.va, Say 10 

M~ ¥fYriella, ,Gou~d 5 

M. sportella, Gould 1 

,M. voyana, Newcomb 4 

Zonites caduca, Pfe 2 

oZ. fmiginosa, Grillith 8 

Z. inorp.aia, Say 10 

Z. Jroplwdes, Binney . 5 

Z. ('J11/FyomphalU8, Pde 2 

Z. newbe:rryana" Binney 2 

Z. scmptuis, Bland ., ' 3 

Z. fYl'oaticus, Partsch. 2 

Z. laevigata, Pfe 3 

Z. 8upp1'e;ssa, Say . 3 

Z. edentulU8, Dra . 1 

Z. elliottii, Redfield 8 

Z. gularis,'Say 22 

Zonik8 (HelUt) friabilis,Binney.: 40 

MeJJodon cMJJu:rwenm, Lewis.. 1

.' 

:; -~ 
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No. ofO~e 
,No. Name. 	 . Speoimens. 
226. Oampyillea foele:ns, 'var. achates, Studer 	 1 
227. Frut-icicola 'llWntana, Studer. , , 	 '4 
228. Campylllea intprmedia, Ferrusac :) 
~29. Camphylllea herraesiana, Pin 2 
230: O. cingulata, Studer. . \ . 	 3 
231. 0. '11UlIJrostoma,' Miihlf . '. 	 1 
232. O. phalerata, Ziegler . . 	 1 
233. C. faitstina, Ziegler. . . 	 1 
234. C. foele:ns, '1)011'. cisalpina, Pfe 	 1 
235. C. pettita. Ter . 	 2 
236. ' O. sM:midtii, Ziegler. . . : 	 2 
237. O. plarwspira, Lamarck .. 	 2 
238. .'J.lriodopsis vannostrantii, BId. 	 1 
239. MacrolJfJclis vanOO'lJ:vere~, .Lea 	 5 
240. M. oonca'lla, Say. . . ; 	 4 
241. Hclicina oibiculata, Say 	 200. 
242. H. ~rginata, Gray 	 5 
243. 	 H. rohri, Pfe. . . 7 
g244. H. jla'l!e8lJf!/n8, Pease. • 
245. E ne:ritella. Lamarck. 	 12
.' 
246. H. 'ttnda, Arango. 	 2 
247. H. occulta, Say. . . . 	 100 
248. B: solida, Pease . 	 8 
249. Belimnaruhicunda, Pease 	 2 
250. H.·va.riabilis, Wag 	 3 
251. H. ada'1lUlil.tna, Pfe. 	 4 
252. H. rostrata, Morse 	 .' . 4 
253. H. tropica, J en. . 	 4 
254. H. 8p1u:eroide.s, Pfe 	 5 
255. H. glahra, Anthony . 	 11 
256. H. cincteJla, Schowalter 2 
.. 257.• H. a'llWlna, Pfe. . . '5 
.258. H. 8agraina, D. Orb. 3 
259. H. jlaV68Cenl5" Pease . 	 0' 6 
260. H. rniniata, Lepon 	 8 
261. :u. ooBtata, Gray . 	 5 
262. H. depre88a, Gray. .' 4 
263. H. ,regina, Morse. 4 
. 264. H. subtltriata, Gray 8 
265. H. mangeriae, Gray ." [) 
266. H. 00Jeniaiw., Pfe. . 6 
267. H. lyrata, pre.. . . 4 
268. H. jamaicaensis, Sow. 2 
452 
Case 
No. 
269. 
270. 
271. 
272. 
273. 
274. 
275. 
276. 
277. 
278. 
279. 
280. 
281. 
'282. 
283. 
"284. 
285. 
286. 
287. 

288 

289. 
290. 
2Hl. 
292. 
293. 
:.!94. 
295. 
~96. 
297. 
298. 
29~. 
300. 
30l. 
302. 
303. 
304. 
305. 
306. 
307. 
308. 
309. 
310. 
311: 
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Name. 
H. aurantia, Gray. 
H. tahitensis, Pease. . 
Hyalana demissa, Binney . 
H. indentat:Z, Say . '. : . 

Hyalina lasmodon. Phillips . 

H. inlermt, Say . . . . . . . . . . . . . . . . . . . 
H. ferrea, .Morse . . . . . . 
H. minu.qcula, Biuney . 
H. chersinella, Dan . 
H. conspe.cta, Bland . 
H. lrinneyana, Morse. 
H. fTwndlachi, Pfe. 
H. signijieans, Bland 
H. durantii, Newcomb. 
H. arborea, Say. . 
H. tirdula, Menke . 
H. exig'Ua, Stimps. . 
H.tiridulad, Menke. 
n. limatuia, Wam . 
H. cap8dla, Gould.. 
H. fnlt'a, Draparnaud . 
If. cerirwidm, Anthony 
H.intertl;;na, Binney . 
H. mil·i1Lm, Morse. . . 
H. multidenta, Bimier . 
H. liyem, Say . . 
H. olivetorum, Hel' 
Patula rupest1-is, Draper 
P. 8trigOfsa, Gould. . . 
Patula 1'Uderata, Studer' 
P. rof:undata, Muller. 
P. pygmaea, Draper 
P. pYffl1tae~, Draper 
Cyclostus 8e1winu,d1(S, 
. C. .ia~ai(',en8i.q, Ch. 
C. Ilaturalis, Bland. 
C. dysoni, Pf. . . 
. 
. 
Adams. 
O. blanchef:ianum, Morice. 
Alcadia paUiata, Ter . 
A. hollar/di, Adams . . : 
A. major, Gray. . . . . 
Nanina subcircula, Mou8son. 
Proserpina niiida, Sow. . 
No. of 
Specimens. 
2 

9 , 

14 

9 

5 

14 

8 

6 

15 

4 

8 

2' 

2 

4 

75 

'5 
27 

2 

15 

6 

60 

2 

8 

10 

2 

16 

2 

50 

4 

45 

7 

12 

3 

2 

1 

1 

4' 
2 

2 

1 

6 
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CAse 
No. Name. 
No. of 
Specimens. 
312. Alassia wilw:mJei, Adams . 2 
313. F rutic:icolaunidentata, Draper. 4 ; ,'~, 
314. F. bidens, Chemitz 
.' 6 
315. F. hispida, Linnens . 21 
316. F. pe;regra, Pan. I) 
317. F.' limbata, Draper­ . . 1 
318. F. jruti';urn, Muller. 4. 
319. F. carthusiana, Muller. 4 
320. F. umbro8a, Partsch. 3 
321. F. sf!ricea, Draper . 11 
322. Fruticicoi.o rufescert8, Pem. 6 ,. 
323. F. vil1.o8a, Draper. . . . . 7 
324. F. (MorW.cha) inearnata, Muller 13 
325. F. ('Irichia) coewta, Studer. . . 7 
326 Pentataenia (Macularia) vermil.."lllata, Muller. 5 
327. GonocWma obvotuta, Muller. 13 
328. $pecies unidentified. 2 
329. Species unidentified . 3 
3~0. Species unidentified. 1 
33l. Sayda jayana, C. B. Adams 1 
332. DO'I'crliii4 berlandieriana, Moricand . ' 11 
338. Dermatocera vi'iera, Lesson 2 
334. Leueochroa candidi.8sima, Drap_ 2 
335. Helicodisclt8 lineatu<J, Say. :lO 
336. OydophrmtBwahlbergi. Ben·son. 2 
337. I.JUI..-ida aureola, Fer. . 1 
338. Lucidella gra~ttl.o8a, Adams. 3 
339. Lucidella unduz.ata, Pfe. .) 
340. Lucidilla aureola, Fer 18 
341. OrfJwlim.t8 uruiatlL9, Brug . 3· 
342. O. zeh-ra, Muller .. 3 
343. Oyclophoru)J herldozi, Mast. 
344. Otoporna philippianurn, L. Pef. 5 
345. MilYrophysa la'fl8ingi, Bl. 1 
.' 
346. Scl~heila pannucea, Mor . ') i) 
347. Trocatella pulchella, Gray. 16 
348. T. tankefr.villei, Gray. 1/ 
349. Trocatella j08ephinia . 2 
350. BulimulWJ multilineatu8, Say' 1 
351. B. dealbatuB,. Say . 8 
352. B. exilis, Brug . 14 
353. B. alternatus, Say. 
. 
'2 
354. B. elongatus, Barton. 3 
", t"i ',;,':, 
, ~ .. ( 
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Oase 
No. 
350.' 
. 
.aIDe. 
B. fJihei.d6an'U8, Pfe 
.0. of 
Specimens. 
19 
356. Olwanowma pulchrum, Wood . 1 
357. 0. lima, Adams. 2 
358. O. ftmhriatum, Sow '7 
359. 8tenogyra deeoUata, Linn. 3 
\ 3.60. S. mula, Pfe . 2 
361. S.o~,Chem. 
. " 
3 
362; Glandina turrill, Pfe . 2 
363. Species unidentified. 1 
364. G. ~, Deshayes. 1 
365. G. paralkla, Binney. :l 
366. G. truncata, Gme . 3 
367. G. r08ea, Redfield: 
.' . 2 
368. G. OO'1'I1mJana, Pfe . 3 
369. G. texasiana, pre . \3 
370. G. carminens1.s, Mor . 2 
371. G.van~,Lea 1 
372. Helix 8trigosa (var. haydfmi), Gould 1 
373. H. 'w:mkrlandw.na, Lea 4 
374. Helix ida'IwenP:is, Ne"Wcomb . 4 
. 375. H. eooperi, Binney '. ',' 6 
376. H. st:riateUa, Anthony . . .. 75 
377. H. espilooa, Ravenel. 2 
378. H. lebigeTi, Bland 8 
379. H. intrq/erens, Bland 2 
3~0. H. ventr081da, Pfe. 2 
381. H. griseola, Pfe. 13 
382. H. Mpet<mens1.s, Shuttleworth 4 
383. H. diveiJta, Gould . 4 
384. H. postelliana, Bland . 3 
385. H. texasiana, Moricand 2 
386. H. aurieulata, Say ;) 
387. H. oolurnbUzna, Lea. . 5 
388. H. wheo.tl6yi. Bland . 1 
389. H. IJeptemwlva, Say. 31 
390. H. vorW, Pfe 1 
391. H. harpa, Say 4 
.\ 
,0.,;;::' 
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, SPEOIMENS IN CASE No. 5. 
UNIONIDAE. 
Ca.se No. of No. Name. Speoimens. 
1. UniQ giblxJ8us, Barnes 2 
2. U. .gihl>osus, Barnes . 2 /' 
3. U. C'l'assidens, La}llark I • 1 
4. U. cra88'iden8, L~rk . 1 
5. U. rectus, Lamark 1 

.6. U. rect'lJ.8, Lama~k . 2 

7. U.~,Lea. 
. 
1 
8. U. ilowniei, Lea 1 
9. U ~mU8,Lea 1 
10. U. cWatrW08U8, Say 2 
11. U. capax, Green 2 
12. u.~, Green . 2 .-~ . 
13. U. capax, Green. . 3 
14. U. dolabriformis, Lea 1 

iJ,5. U. siJ.lcquoides, Barnes . 1 

16. , U. lugUbris, Say 1 
17. U. (J3S()pu8, Green . 2 
18. U. Ul8QIJ'IJ.8, Green . 7 
19. U. ilRtnU8, Lea 1 
20. U. obliqu'lJ.8, Lamark: 2 
21. U. camelU8, Lea. 1 
22. U. Q()cidens, Lea 1 
23. U. gracilis, Barnes 1 
24. U. tuberoulat'lJ.8, Barnes 1 
25. U. tubcrmdatius, Barnes 1 
26. U. tubcrculatus, Barnes 3 
27. U. trapezialis, Say 3 
28. U. eylindriea, Say. 2 
29. U. cylind~, ~ay. 3 
30. U. trapez0ide8, Lea. 1 
31. U. a,pW'fl,latut!, Say. 1 
32. U. plicatus, Leseuer 1 
35. U. pliMtV;S, Leseuer 1 
34. U. glans, Lea. . . . 6 
35. U. ~Iis, Les . 2 
36. U. unduloia, Barnes. 4 

3Z· U. 'undulata, Barnes. 2 

38. U. undulata, Barnes. 1 
39. U. aapcrrimu8, Lea 2 
40. U. JragOBa, Lea. I 
. 
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Case 
No. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
5l. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
f}9. 
60. 
61. 
62. 
63. 
G4. 
65. 
66. 
67. 
68. 
69... 
70. 

. 7l. 

72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
8l. 
82. 
83. 
-REPORT OF STATE GEtlLOOI8T. 
Name. 
U. irroratU8, IJea . . . . . . . . . . 
U. irroratU8, Lea, stegari/u~, Rafinesque. 
U. pustulatus, Lea . 
U. pustulatua, Lea . 
U. oornutU8, Barnes. 
U. cornutua, Barnes. 
U. meta-nevrus, Rafillesque 
a. metanevrm, Rafinesque 
U. metanevrus, Rafinesque . 

a.. zigzag, Lett . . 

U. rangianm, Lea. 
U. elegans, Lea. 
U. elegans; Lea. . 
U. lewisii, Lea. . 
U. kleinianu8, Lea 
U. rubiginolJUll, Lea 
U. jahalis, Lea 
U. arcaiformis, Lea _ 
U. presostianuB, Lea. 
U boykinianus, Lea . 
U. fa'Videns, Benson. 
U. acutismmU8, Lea . 
U. cCftnplanatU8. . 
U. fisherianu8, Les 
U. carissu8, Say 
U. dormas, Lea. 
a. r6anoken.~is, Lea 
U. callinl.l8, Conrad. 
U. negat'uB, Lea. . . 
U. camptodlm, Say. . 
U. chattanoogaensirs, Lea 
U. s·uhgibbosWl, Lea . 
U. purradiatU8, Lea. 
U. asper, Lea . . . 
U. m;peratua, Les. . 
U. orbicualtu8, Hildreth 
U. consangltinneus, Lea 
U. plenu~, Lea 
U. plen118, Lea. . . . 
U. mytholoid.es, Raf., pyram:idatU8, Lea. 
U. jewetti, Lea, . 
U. conspieuuB, Lea 
a. glans, Lea 
No. of 
Speoimens. 

6 

3 

7 

4 

5 

a 
5 

6 

2 

40 

6 

3 

4 

4 

4 

4 

9 

4 

~ 
1 

1 

2 

4 

10 

4 

3 

1 

2 

·2 

2 

2 

1 

3 

2 

1 

1 

2 

1 

4 

3 

4 

1 

4 
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No. of i::lIse 	 Specimens..No. Name. s:84. 	 U. donaciformw, l~ea. 

5­
.85. U. stewardsoni, Lea . 
Z86. U. jorbelJ'ianu8, Lea . 
287. 	 U. radWIJ'!UI, Lea . 

1
88. U. latero8tris, Lea. 
89. 	 u.na.'tutus, Say. ~; 

1
J.)O. U. pm,l)emw, Lea 
Z91. U. pudieus, Lea'. 
292. 	 U. cooperionm, Lea. 

:3
93. 	 U. cooperianm, Lea. 

:3
94. 	 U. glebulm, Say. 

2
H5. U. glebulus, Say. 
96. U. 8ubglobaJ;m, Lea 1 

H7. U. eompaetus, Lea. Male 1 

98.' U. cmnpaetm, Lea. :Female 1 

299. U. a~us. Lea. 
3100. U. scamnatm; M'orilet . 
101. U. leBUe11rianulJ, Lea. 	 2 
102. tr. nullaJ;~IJj, Lea 	 " . 1 
103. U.iris, Lea .' . 	 4 
104. U. jaoo8'us, LeI!;. . 2 
10.). U. propinquus, ~ea 4 
106. U. ·irden, Ketz . 	 4 
107. • U. verrtremms, Barnes 	 4 
108. U. vernUJ08'U8, Barnes 	 3 
109. U. Cr!lJj8m, Say. 	 2 
110. U. comanguinfflUl, Lea . 	 4 
111. U. araJ;us, Lea. 	 2 
112. IT. varicosm, Lea . 1 
IIp. U. corlJjfrictm, Coprad . 3 
114. U. kirllaruliant/$, Lea 	 1 
115. U. stonensis, Lea 	 2 
116. U. hol8toneMis, Lea . 	 2 
117. U. incr!lJj8'ai;m, Lea 	 2 
118. IT. rimdam (?), Cour. 	 3 
119. ' U. racenms, Lea 	 2 
120. U. pU1'pUrat'US, Lamark 	 1 
121. U. monoilontus, Say. 	 1 
122. IT. oowrmanm, Lea 	 2 
123. U. ligamentiwus, Lemark . 	 2 
124. U. ligamentinm, Lamark. 	 3 
12.5. U. ~drrotUruM,tU,8, Lea . 6 
126.. U. irwinensiB, Lea 3 
30-GFAlLQGY. 
, ! " 
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Case 
No. Name. 
127. U. 00l'rttnc:ulu.I5, Lea. 
128. ~ U. eariosuB, Say . . 
129. U. oohradanus, Say . 
130. U. tubero..'<'!oJ, Lea. . 
131. U. ovat'UB, Say . . . 
132. U. eallinlls, Conrad. 
133. U. aW'attlS, S:"vainson 
134. U. bisselianwl, Lea 
135. U. 8ubovatu.~, Lea. . 
136. U. Imh(}vat~UJ, Lea. . 
137. U. ~cMoI()raftii, Lea. 
138. U. gemne,tricu8, Lea . 
139. U. obtu<JI/.~, .(.ea. . . 
140. U. lienoSll"J, Conrad. 
141. U. hcpatioo, tea 
142. U. fatttllB,Lea . . 
143. lJ. terti()lt8, Lea. . 
144. U. amiclI<J, Ziegler 
145. [1. tetrwuB, Lea. . 
146. U. jilmloides, Conrad. 
147. U. Balcbro8u8, Lea. . 
148. U. riwnadontu.B, Say. 
149. U. pustuiosm, Lea. 
150. U. pustulof51.tJl, Lea. 
151. U. p1(~tui08US, Lea. 
152. U. eamptooon, Sat 
153. U. contigull8, Lea. 
154. U.unbil:us, Lea. . 
155. U.viridantUJ, Lea. 
156. U. spar/ill, Lea .. 
157. U. rutilans, Lea . 
158. lJ. prootlctuJ3, Lea. 
159. U. jejnn'U8, Lea. . 
160. U. mal'ginalis, Lea 
161. U. smnatrcrisill, Dunker 
162. U. Btru1n()Sl/J3,' Lea. '.' 
163. U. catmvbaensis, Lea. 
164. U. jO'l'manianm, Lea 
165. U. pybasii, Lea. . . 
166. U. 8o[cnij'fYr'Inis, Lea. 
167. U. Bolenilormi~, Lea. 
168. U. retwms, Lemark . 
169. lJ. mis..'<iS8'bppicnsis, Clark. 
No. of 
Specimens. 

4 

2 

5 

3 

1 

2 

i 

3 

4 

2 

5 

2 

3 

3 

2 

1 

4 

1 

.J 
2 

3 

3 

1 

8 

4 

4 

6 

3 

2 

2 

2 

3 

1 

3 

2 

1 

2' 
2 

2 

I) 
5 

2 

I) 
2 

i.e 
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. . 

Case 
riQ. Naloe. 
lTO. U. pleX1/8, Conrad . 
171. U. parvu8, Barnes. 
172. U. p1'~li5, Lea. 
173. U. sublatU8. ," . . 
174. U. lapilb!S, Say. . 
175. U. eontiguw;, Lea. 
176. U. ai?t!ls, Say . . 
177. U.ve£8oi, Bourguignat. 
178 U. sowerbianlls, Lea . 
179. U. 8tapes, Lea 
180. U. teml'i.~8imu8, Lea. 
181. U. men!S, Lea . . . 
182. U. tum'idWJ, Lea .. 
183. U. kertlandianus, Lea 
184. U. anodontoides, Lea, teres, Raf. 
185. U. prreposteru8, Reg. 
186. U. carolinen8is . . 
187. U. sampsoni, Lea . 
188. U. p(Jl'plwus, "Lea. 
189. U. gl'all,iferu8, Lea 
J90. U. pttrpureUIl, Lea 
191. U. biangulatWJ, Lea. 
192. U. cuneat!!S, Barnes , 
193. U. nasut!l8, Say. , , 
194. U. solidm Lea. . . 
IH5. U. margaritifera, Retzras. 
196. U. seeuri<J, Lea, lineolatu8, Rat' 
197. U. multi;adiatm, Lea . 
198. U. triangulam, Barnes .' 
19H. U. argente'1.tfJ, Lea. . . 
200. U. pl3rsonatus, Say. . . 
201. U. planilatens, Conrad . 
202. U. brumbyanm, Lea. 
2()3 U. 'veras, Lea . . 
204. .e. spatulatu8, Lea. 
205. U. riddelli'i, Lea 
20(t U. sulcatm, Lea . 
207. U. perdix, Lea. . 
208. U. phaseolu8, Hildreth. 
209. U. phaseolm, Hildreth. 
:no. U. phaseolull, Hildreth . 
211. U. ovatu.9, Say '. 
212. U. species .... 
459 
No. of 
Specimens. 
8 
5 
6 
4 
3 
2 
2 
5 
1 
1 
8 
2 
1 
6 
3 
2 
3 " " 
3 
3 

:~. 

:i2 

2 

3 

1 

4 

2 

1 

3 

10 

4 

2 

1 

2 
1 
2 
5 
1 
2 
1 
9 
3 
2 
3 
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C.se No. of No. Name. SpeeimeBS. 
213. U. pullatus, Lea 3 
214. U. dignatus, Lea 1 
215. U. hartmaniana, Lea 2 
216. U. dorfeullianus. Lea 1 
217. U. acu.tiuimus. Lea . 2 
218. U. elliptic'Us, Sphix . 2 
219. U. CIlpsafO'l'1ni8, Lea. 1 
220. U. bigbyemis, Lea. 2 
221. U. el1Wtti, Lea . 1 
222. U. oonoolor, Lea. 2 
223. U. intermedius, Conrad 3 
224. U. porphyrius, Lea, . 1 
225. U. strigosus, Lea 3 
226. U. luguhri$, Say, ater, Lea. 1 
227. U. luteolWl., Lamark . 5 
228. U. luteolus, L~mark . 1 
229. [;. parous, Barnes, 2 
230. U. sulftelntm, Say 1 
.,;; 231. U. nux,. Lea. 2 
232. U. parvulus, Lea 2 
233. U. osbeckii, Phili 5 
234. U. nigerrimWJ, Lea 3 
235. U. paulas, Lea. 3 
236. U. faJ,la3;, Lea 2 
237. U. lWcNcalii, Lea. 3 
238. U. oonradianus, Lea. 2 
23H. U. humidus, Ketz. 18 
240. U. prelJlrttll, Lea. 4 
241. U. oonfertU8, Lea . 4 
242. U. prasinus, Conrad, 8choolcrajtensis, Lea. ,. 3 
243. U. fU1'lJU8, Lea . 1 
244. p. piculus, Lea. 1 
245. U. troosti, Lea . 2 
246. U. ootus, Lea 2 
247. U. seeuriformis, Conrad, irifuootus, Lea . 5 
248. U. grayii, Lea . 1 
249. U. heterOOOTl, Lea. 1 
250. U. opha.e1uti8, Lea. 2 
251. U. Btahilis, Lea. 2 
252. U. bi'da:vus . 5 
253. U. veUu'fIi, Say . 1 
254. U. shepardian1{Al, Lea 3 
255. U. gracilis, Barnes 2J 
)t;.' 
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Case 
No. 
256. 
257. 
258. 
259. 
260. 
261. 
262. 
26:~. 
264. 
265. 
266. 

267­
268. 
26!1. 
270. 
271. 
272. 
273. 
274. 
271). 
276. 

277 

278. 
279. 
280. 
281. 
282. 
283. 
284. 
. ~85. 
•286. 
287. 
288. 
289. 
290. 
291. 
292. 
293. 
294. 
:295. 
296. 
297. 
:298. 
Name. 
U. gracilis, Barnes .. . 
U. muhtfel(Ji(l;lw..~, Lea . 
U. edgarianu8, Lea . 
U. cotj-garlls, Lea. . 
U. disf,ans, Anthony. 
U. medius, Lea. 
U. rllbidu.~. Lea. 
U. lyonii, Lea . 
U. prattii, Lea . 
U. subellipsis, Lea. 
U. jlulcatltS, Lea . 
U. simlUl, Lea . . 

U., ander80ni, Lea. 

u. ~ubtent/l8, Say. 
U. dehiscens, Say. 
U. eoccineus, Hildreth. 
U. lincecumii, Lea. . . 
U. newcomhianm, Lea. 
U. striatus, Lea 
U. curatlUl, Lea 
U. obes'us, Lea . 
U. intereedm, Lea 

U rubellinus, Lea 

U. chattanoogaen:m, Lea 
U. ltid·ianm, Lea . . 
U. nashvillenm, Lea. 
U. tUmeJl,cenB, Lea . 
U. daritmltis, Lea . 
U. clavus, Lamark 
U. clavus, Lamark 
U. caperatus, Lea 
U. chuni, Lea . . 
U. elliottii, Lea. .. 
U. 3phaericus, Lea 
U. iJwrntonii, Lea 
U. epe#.attUl, Conrad. 
U. lugvbris, Lea . 
U. instructm, Lea 
. U. clinehemi3, Lea 
U. ridibundm, Say, 3Ulcatm, Lea 
U. nemensis, Lea. . 
U. capl}rejonnis, Lea . 

,U. aiatuJ, Say . 

... 

.' 
No. of 
Speoimens. 
2 

1 

2 

2 

1 

2 

2 

1 

2 

3 

2 

2 

4 

7 

2 

1 

1 

1 

2 

2 

2 

2 

2 

1 

4 

1 ­
2 

10 

10 

2 

2. 
2 

2 

2 

3 

3 

1 

1 

4 

2 

2 

4 

· , 
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Case No. of 
No. Nltme Specimens. 
299: u. downeii, Lea 3 
300. U. distans 6 
301. U. barovu8, Lea 3 
302. U. lmrleyanU8, Lea 2 
303. U. gibber, Lea 1 
304. U. interventus, Lea 2 
305. U. hJiysianus, Lea 1 
306. U. 8ubrotundU8, Lea 1 
307. U. penittt8, Conrad 3 
308. U. bu-ildeyi, Lea 3 
309. U. lawii, Lea' . 2 
310. U. StriatulU8, Lea . 2 
311. U. instruetwJ, Lea. 1 
812. U. ja.V08UIJ, Lea 2 
313. U. aretatU8, Conrad . 1 
314. U. siliquoidem, Barnes 2 
315. U. delphinus, Graner 1 
316. U. excavatu8, Lea. 3 
317. U. dehiscenB, Say. M 
318. U. selwwalterii, Lea . 2 
319. U. lavirostris, Benson 1 
320. U. mississippiensis, Conrad. 1 
321. U. granulatu8, Lea 
3~2. U. irifu8cu8, Lea 
323. U. canadensis. 
324. U. brevide~UJ, Lea. 
325. U. brevid,ens, Lea. 
826. U. wardii, Lea . 
327. U. kydianus, Lea. 
328. U. tappanianU8, Lea 
329. U. ebenu8, Lea . 
330. U. ebenus, Lea. 
331. U. nigerrimus, Lea 
332. U. ifLnceolatU8, Lea 
5 
3 
2 
Female 2 
Male 2 
2 
4 
18 
1 
2 
6 
3 
333. U. rostraJ.1U!, Ziegler. 2 
334. U. patulus, Lea 3 
335. U. cUlnbe,.landieu.~, .Lea 3 
336. U. dolMilloidi's, Lea. 2 
307. U. lach'Mj1YW8u.~, Lea. 1 
3:l8. U. tenebrictts, Lea 3 
339. U. 81lhglob<Jstts, Lea 2 
340. U. subangulatt';~, Lea 9 
341. U. iris, Lea 12. 
Cue 
No. 
342. 
343. 
344. 
345. 
346. 
341. 
348. 
349. 
350. 
351. 
352. 
353. 
354. 
355. 
356. 
357. 
3!)8. 
359. 
360. 
361. 
362. 
363. 
364. 
365. 
'366. 
367. 
368. 
369. 
370. 
371. 
372. 
373. 
SPECIMENS IN THE STATE 1\!USEUM. 
Name. 
U. blandiautUl, Lea 
U. percoardatus, Lea . 
U. conradieu8, Lamark 
U. Ilayii, Conrad; oompotdon, Say 
U. splendidus. 
U. roanokensis, Lea. . 
U. injlatu;8, Say 
U. strarniuius, Conrad. 
U. glQbatus, Lea . . 
U. species. . . . . 
U. multiplioottUl, Lea 
U. multipliootU8, Lea 
U. multipliootu;8, Lea 
U. mtdtipliootus, Lea 
U. species .... . 
U. specieI' .... . 
U. torau8, Rafinesqlle 
U. pila1'iB, Lea . 
U. lens, Lea. . . . 
U. lens, Lea. . . . 
U. obliquu8, Lamark. 
U. tl'igonus, Lea . 
U. zieglerant(;8, Lea' 
U. caJnelu,,~, Lea 
U. racliatU8. . . . 
U. calceQla, Lee. . . 
U. IJictOl'ltln, Ketz. 
U. oceultU3, Lea.. 
U. l.aevi",i1n'118, Lea 
U. 8ltbjUWHS, Lea . 
U.vollatw;, Lea. 
U. forillU'-yi, Lea . 
SPEOIES IN CASE No.4. 
UNIONIDAE. 
Alw!1IlOdonta angc8a, Ba.rnes . 
A. cal~eola, Lea . . . . . . 
A. jitbula var. cU1Teyana, Lea. 
A. ob8cnra, Anthony 
A. 'WUlHW,Ut, Sa.y. . .' 
Anodonta callosa, Helrl 
463 
No. of 
Specimens. 

2 

2 

4 

1 

1 

1 

1 

1 

2 

1 

1 

2 

1 

1 

1 

1 

5 

1 

3 

3 

6 

1 

1 

2 

10 

5 

3 

1 

6 

t 
1 

2 

No. of' 
Species. 
1 

2 

2 

1 

3 

2 
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A. cellenlri~, Pfeif. . 
A. cmnpacta, Zelchor 
A. c01npaniana, Lea. 
A. cornplanata "Var. minor, Cassel. 
A. conJrag08a, Say . 
A. cygnea, Lamarck. 
A. da.ricmis, I...ea . 
A. aecora, Lea. . . 

A edentata, Say . . 

A. ferwJSalJ'ia.na, Lea 
A. fluviatili$, 'Dill. 
.' A. footiana. Lea . 
A. gibb08a, Say. . 

A gialrra, Zeigler. 

A. grandis, Say . 
A. imbreilis, Say . 
A. implicata, Say. 
A. lacuBt1'1S, Lea . 
A. lewisii, Lea. . 
A. merieandi, Lea. 
A. n1tttellia1w.~, Lea. 
A. ol'egonell:<is, Lea. 
A. (foota, Lea . . . 
A. papyracea, Anthony 
A. pavonia, Lea .. 
A. pi.~einali~, Nillson 
A. plana, Lea .. 
A. rOllt,'ata, Kokeil . 
A. ~ala1Twnh!, Say, . 
A. ~elunl;alterii, Lea. 
A. sflbC1jli7Ulii&/l1l, Lea. 
A. slIhorbi&ulata, Say 
A. trapedali8, Lea 
A. tryoni, Lea. . . 

A.uw:lulata, Say. . 

A .ue8I[!t~ata, Bourguignat . 

A. wahlamatel;j3;.~, Lea. 
A. 'Wa'rdiana, Lea. . . 

Margaritana {'omplanata, Barnes. 

M. dehiscem, Say. 
M. delfoides, Lea. . 
M. Jalcata, Gould. . 
M. hildrethiana, Lea. 
No. of 
Specimns. 

2 

2 

2 

2 

7 

2· 
1 

2 

'6 

1 

2 

1 

2 

'2 

4 

10 

1 

6 

2 

1 

2 

4 

5 

2 

2 

4 

1 

2 

4 

4 

5 

4 

3 

4 

3 

1 

2 

8 

3 

3 

5 

3 

15 
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r. 
No. 01 
/ipeeimeus.. 
M. holl5wnia, Lea . 4 
M. IIUlrginata, Say 17 
M. minor, Lea .. 4 

lrl.rWJosa, Barnes 4 

M. triangulata, Lea . 2 
Ji trurwata, Say; 5 

3
Jf. nnd'lttata, Say. 

ill. confl'agoBa, Say 6 

LIST OF DUPLIOATE SHELl.S. 
Ala.mwdonta rugosa, Barnes. . ,. 2 

Angitrema nupera, Say . 
 223 

Anodonta cellensi.~, Pfeifer . '. 1 

64A. deoora, Lea . 
A. edentula, Lea 38 
A. imhe.cwis, Say 47 
A. gibbosa, Lea. 3 
A. yrandis, Say. 45 
A. lac!/<5triiJ, Lea 8 
A. (!Vata, L~a . 7 
A. 8uhcylindracea, Lea. 10 
A. ~ltborbiculata, Say 10 
A. tV(tl'diana, Lea. . . 39 

Arcu incongrua, Say. . 6 

Arte'lll,w cA)ncemrica, Lamarck. 4 

Cardium 'Ilwculolfum . 
 10 

CaiJsiiluria sp. ( '). . . 

Cyprea arabicula . . . 3 

Goniabasis df':pygis, Say 164 

Helicina occldta, Say 51 

H. orbicuiata, Say . 273 

Helir aiternata, Say. 40 

H. apjrre~a, Sny . 342 
, Helix agpera, Lea. 1 
H. elall15a, Say. . 718 
H. elevata, Say. . 434 
H. (Q'{)leta, Binney 7313 
H. (Triodopsill) fa/1a;x, Say. 20 
H. (Stenotrem,a) fraternua, Say 5 
H. (Zonites) friabilis, Binney, 907 

'R, hirst/ta, Say. 99 

.D. leaii, Ward. . . . . . . 4 

466 REPORT OF 8TATl!: GEOLOGI8T. 
H. lineata, Say 
H. rnitcheUwna, Lea. . 
H. rnonodon, Rackett , 
H. lludtilineata, Say. , 
H. pallUzta. Say , . . 
H. pen:n$fllvanWa, Green. 
H. perspectiva, Say 
H. profunda, Say. 
H. 8olita:ria, Say . 
H. thyroides, Say, 
H. tridentata, Say. 
Lirnnea arnpla, Mighels 
L. cdwne1la, Say. . . 
L. stagnal1's, Lamarck. 

J.}[argar11ana (,AYmplanata, Lea. 

.l/. confrag08a, Say . . . 

MargaritanarugOBa, Lea. 

~M". trmwata, Say. . , 

.llfeZanla rirginica, Say. 

Jll. ohe.~a, Lewis . 

J.lL pOlli1el'o~a, Say . . 

jf;[onccoruiyloea nlardiensiiJ, Lea 

Neritilla cl1111;min[!iamtIJ, Res 

Plwla.~ florida . . . . . . 

Phy~a heieroxtrophia, Binney 

Pinll'(l .,erninn£ia . . , . 

Plancl'bi:5 bicm'incttns, Say 

P(rtnUi< depre.'l.,a, Say. 

Pyrnlu canaliclllata 

P. carica .. . , 
P. pert'er"H, Say . 

St"omlnll5, sp. (?). 

Trypanostmna alveare, Conrad. 

T. canalieldatum, Say. 
T. conicum, Say . 
T. cW'icum, Say ... 
T. jorenumni, Lea . . 
T. grailail(!fn, Anthony: 
T.ineurvnln, Lea. . 
T. nwrwliferwm, Say. . 
T. nobilu, Lea. . . . 
Trypano.<t<J1na wulltlaturn, Say. 
Unio ((130]1'11", Green. . . . . 
No.of 
Specimens. 

100 

163 

26 

1<67 

539 

669 

166 

148 

343 

2i9 

97 

4 

18 

580 

40 

78 

13 

162 

56& 
12 

4 

1 

28 

1 

52 

2 

109 

;) 
2 

3 

2 

2 

520· 
65L 
40 

120 

40 

8 

5 

457 

7 

B60 
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SPEClMEN8 IN THE STATE l\IUSEU.M. 
U. alatu$, Say. . . 
U. anodontaidc8, Lea. 
U. aspcrimuiJ, Lea 
U. hatamlll, Lea . 
a. itrevidens, Lea. 
a. ea1nptodon, Sa~ 
a. capax, Green . 
U. cari08U8, Say . 
U. cicatricosus, Sa)' 
a. circularis, Lea. 
a. clavus, Lamarck . 
U. COCCilWWl, Lea. . 
a. oomplanatus, Soland 
U. cooperian!t8, Lea. 
U. craS8 111J, Say. . . 
U. cornutu8, Barnes. 
U. cHneatus, Barnes. 
U. oylindricus, Say . 
U. dolabl'iformis, Lea 
U. dromas, Lea. 
U. eben!ts, Lea. 
U. clegam, Lea. 
U. ellipsiJ3, Lea. 

Unio fisherianu6, Lea. 

U. frago811.ll, Lea. . 
U. gibbo3!tS, Barnes. 
U. gleb~llus, Say . 
U. globo..m..~, Barne~ . 
U. gracilis, Barnes 
U.irw, Lea. . . . 
U. irroratus, Lea. . 
U. laehrymll8Uil, Le;,. 
U. lae-vissim!t8, Lea. 
U. lens, I,en. . . . 
U. lieno8us, Conrad . 
U. ligamelltinus, LamarcJ.. 
U. lugum·iiJ, Say . . . . 
U. lHteolu8, Lamarck . . 
U. margaritifera, Retzlu8 
U. metanevru8, Refinesque . 
U. m1tltiplicatus, Lea 
U.multiradiatHIl, Lt';' 
U. na.~llt!t8, Say 
467 
No. of 
Specimens. 
68 

73 

-14 
24 

2 

18 

82 

4 

4 

3 

61) 
21 

38 

19 

2 

70 

5 

24 

4 

5 

7 

32 

54 

17 

11 

52 

4 

.12 

2 

24 

74 

I) 
18 

90 

2 

16 

2 

195 

12 

70 

38 

159­
10 
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U. niflerimWl, Lea 
U. obliquue, Lamarck . 

U.obtwlU,s, Lea 

U. ochrace'U8, Say 

Unio oocidens, Say 

U. orbiclllatue, Hildreth. , _ 
U. ovaf:llx, Say. . 
U. parvll$, Barnes 
U. perplexue, Lea 
U. phaseol1l8, Lea 
U. plenu~, Lea 
U. pUcatue, Leseuer 
U. pnrpurtJU8, Say . 

U ptlrpllratll.~, Lamarck' 

U. JlllsilluB, Lea . . 
U. pWltulatWl, Lea . 
Upyramidatu8, Lea 
tJ. rq,diatWl, Lea . _ 
U. rallgWnWl. I.lea . 
U. rectWl. Lamarck. 
U. rubigino8US. Lea. 
U.' smnps01li, Lea. '. 
U. securiJl, Lea. . . 
U. si1lUjUlJideus, Barnes 
U. solcniformis, Lea 
U. solidu8, Lea. 
U. strltlfl08HS, Lea . 
U. subo-vatue, Lea 
U. 8ubrotundtt8, Lea 
Unio tapp(miamI8, Lt;a 
U. tenuissi'lnWl; Lea . 
U. tor.mll, Rat' . '. . 
U. trapezoides, Lea . 
U. triangularis, Barnes 
u. tuherlYuiattt8, Barnes 
U. tl1;midue, Lea . . 
U. 'uOOt/latus, Barnes . 
Unidentified. . . . . 
U. VerrltC08U8, Barnes . 
U. u'ardi, Lea. . . 
U. yaJkinensis, Lea. .' 
U. ZiW..AJg, Lea. . . . 
Vivipara contactoides, Binney. 
No. of 
Specimens, 
1 

20 

1 

4 

5 

1 

11 

:19 

10 

~')3 
30 

H 
18 

6 

70 

35 

63 

15 

51 

37 

47 

11 

76 

1. 
43 

4 

1 

6 

15­
7 

12 

63 

2 

16 

22 

7 

74 

34 

7 

2 

219 

14 
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INDIANA BATTLE FLAGS. 
The battle flags of Indiana, formerly in the custody of' the State Li­
brarian, have, by act of the General Assembly, been transferred to the 
custody of the State Geologist. SuItable cases have been prepared for 
them in the rooms of the Geological Museum, and they are nowclassi­
Hied and arranged, and on exhibition. They have been placed here 
that they may be permanently preserved. As they are, battle-scarred 
and worn, and yellow with age, they are too delicate to handle, and are 
wholly unfit for use. The Jaw strictly prohibits the removal of any of 
them from the Museum, and makes it unlawful for the State Geologist 
to loan any of them for any purpose, except such as he may deem 
I<ufficiently preserved to be used at the dedication of the Soldiers' Mon­
ument. 
It was through the influence of 'the Grand Army of the Republic 
that they were transferred to this department for safe keeping, and it 
was through the contributions of the Grand .Army th~t, the cases were 
originally made for the preservation of the flags, but the General As­
selllbly later on appropriated the money to reimburse the contributors, 
and now the flags are safely cared for and will be duly preserved. 
The following is a complete list of all the flags transferred to this 
department: 
LIST OF FLAGS IN INDIANA l\fUSEUAI. 
5th Regiment. 1 flag 
Hth Iwgiment 6 flags. 
8th Regiment 3 ,flags. 
9th Regiment 3 flags. 
11th Regiment 1 flag, 
12th Regiment 3 flags, 
13th Regiment . ' . 4 flags . 
14th Regiment 3 flags. 
15111 Regiment " 5 flags. 
16th Regiment ~ flags. 
17th MOllnted Iufantry , 2 flags. 
18th Regimeut .. : . 3 flags. 
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7let Regiment 
72nd Regiment 
73rd Regiment 
74th Regiment 
75th Regiment 
77th Regiment 
80th Regimeqt 
818t Regiment 
83rd Regiment 
84th Regiment 
86th Regiment 
87th lwgiment 
88th Regiment 
89th Regiment 
918t Regiment 
97th Itegiment 
99th Regiment 
100th Regiment 
1018t Regiment 
120th Regiment 
123rd Regiment 
124th Regiment 
128th Regiment 
129th Regiment 
] 30th Regiment 
132nd Regiment 
140th Regiment 
1418t Regiment 
142d Regiment 
143d Regiment 
144th Regiment 
145th Regiment 
147th Regiment 
148th Regiment 
149th Regiment 
152d Regiment 
153d Regiment 
160th Regiment 
4 flags. 
2 flags. 
2 flags. 
1 flag. 
5 flags. 
2 flags. 
aflags. 
2 flags. 
5 flags. 
2 flags. 
2 flags. 
] flag. 
l flag. 
3 flags. 
4 flags 
2 flags. 1 camp marker. 
:J flags. 
4 flags. 
1 flag. 
2 flags. 
2 flags. 
l flag.· 
l flag. 
1 flag. 
1 flag. 
2 flags. 
.' . 	 1 flag. 
1 flag. 
2 flags. 
1 flag. 
2 flags. 
2 flags. 
1 flag. 
1 flag. 
2 flags. 
1 flag. 
2 flags. 
1 flag. 
